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HOW NEW BRITAIN AUTOMATICS 


Mantan Operating Accuracy 





~The use of nickel alloy 
and irons in the 
uction of these 


steels 


constr 
new machines has re- 
sulted in an extremely 
rigid, powerful ma- 
chine tool with both 
initial and permanent 
accuracy." 


NEW BRITAIN MACHINE COMPANY 
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Over the vears. International Nickel bas accumulated a fund of 


useful information on the properties. treatment. fabrication and 


performance of engineering alloy steels. stainless steels. east 
irons, brasses, bronzes, nickel silver, cupro-nickel and other 
alloys containing nickel. This information is yours for the ask- 
ing. Write for “List \™ of available publications 


















Output soars... and costs drop... when automatics main- 
tain accuracy at the high machining speeds permitted by 
carbide tooling. But only extremely rugged machines 
can utilize carbide-tipped tools to maximum advantaze be- 
oause they demand rigid. heavy mountings... steady feed 
at constant high speeds... no backlash in cams. followers, 


roilers. shafts or gears. 


And these essentials can be assured by massive design 
incorporating nickel alloyed steels and irons. as exemplified 
by the new automatic screw machine. shown above. built 
by New Britain-Gridley Division, New Britain Machine 


Company, New Britain, Conn. 


Some 244 parts are produced from nickel-molybdenum 
steels, heat treated to provide an optimum combination of 
strength. toughness and wear resistance. In addition. vital 
cast components are produced in nickel-molybdenum iron 
to assure good wear resistance and machinability. 

For dependable. trouble-free performance specify nickel 
alloys in your equipment. We invite inquiries regarding 


specific applications. 


THE INTERNATIONAL NICKEL COMPANY, INC. vcwror 5 a 
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In the home, too... 


MALLORY ELKONITE* CONTACTS 


Mean a Flip of a Switch 


Instead of a Hunt for a Fuse 


Out go the lights! A “short”! Once it meant 
a mean trip to the cellar fuse box—often to 
find that the right fuse was missing. Now, in 
more and more homes, it simply means a flick 
of a nearby switch, 

Equipped with Mallory-developed Elkonite 


Contacts, circuit interrupters have brought 





this new convenience. This same Elkonite is 
the contact material used in circuit breakers 
of giant power plants. Elkonite that served one of the 
world’s largest test circuit breakers—at Grand Coulee 
—which interrupted 7’2 million kva, more than twice 
the kva load of any breaker now in service. 


With the protection of thousands of homes—and giant 
power stations—at stake, the circuit breaker contact has 
a huge responsibility. And Mallory Elkonite is equal to it. 
Made by a special process. Elkonite features hardness, 
conductivity, resistance to wear and impact, erosion by 
arcing, and sticking. It is one of many types of Mallory 
contact materials that meet wide applications, 


What’s Your Problem ? 


In fact Mallory has designed so many types that even if 
your problem is unusual, chances are that Mallory has a 
standard contact to meet it. If not, Mallory engineers 
are equipped to develop the precise one for you. Consult 


them now! 


In Canada. made and sold by Johnson. Matthey & Mallory 






For all kinds of contact materials and service, you 


can't beat Mallory as a dependable, experienced source 


Ltd., 110 Industry St 


Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 
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MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 











Capacitors 
Contacts 
Controls 
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SERVING INDUSTRY WITH 


Rectifiers 


Switches 


Vibrators 
Power Supplies 
Resistance Welding Materials 


*Reg. U.S. Pat. Off. 
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In this summary of technical developments, space restrictions do not 
allow giving c e details. Further information relating to any 
item can be obtained by writing to the Editor of Product Engineering. 


iehlichts 

















METALLIC MATERIALS 


DELTAMAX, 2 magnetic orientated 50 per- 





nt nickel-iron oo has a rectan- 
ula steresis loop. Coercive force 
is low and santas range of induction 


is in excess 


ss viel 26 kilogausses. Appli- 
cations inch 


ude contact convertors and 
magnetic amplifiers, Comes in the form 
or 


seale eS. 


SINGLE-CRYSTAL METALLIC SHEETS 3 in. 

square and 10 mils thick are being 
produced in a special] furnace. A sample 
- is heated in a near-per- 
‘ect vacuum to a point just above 
melting and then cooled slowly and 


MODIFIED MONEL ALLOYS containing from 
93 to 99 percent nickel and various 
lloying metals were displayed at the 
recent IRE show. One special alloy is 
intended for use in cable shielding, 
although it is finding applications in 


++ 


the structural members of vacuum tubes. 


HARD-SURFACING POWDER, "“Surfaceweld 
j A", produces a thin chromium 
case on metal parts. Applied 
with a carbon electrode, 
Single layer has a Rockwell 
C hardness of 54-61; multi- 
ple layers are slightly harder. 





COST REDUCTION is going to be the No. 
iesizn consideration in the coming year. 
ccomplish this, many of the inherent 
possibiliti in the applications of 
lie-castings, precision castings, die- 

sings, stainless steel and brazed 
assemblies will have to be explored. 
The June issue of Product Engineering 
will be devoted to detailed studies 
that demonstrate the progress already 
made in products such as pumps and 
variable-speed drives. 





COLD FINISHED steel studs are replacing 
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higher-cost Cr-Mo and Cr-Ni-Mo alloy 
parts in truck axles and transmissions 
as well as farm tractors. No heat-treat- 


ment after machining is necessary. Rods 
hexagons and squares are available ir 
SAE grades 1137 to 1144 (free cutting) 
and 1025 to 10590 (plain carbon). 


ALUMINUM FOIL laminated on cotton is the 


y . wr) + 

new style re- hting 

garb. Tests conducted by 
. x pal ~ ¢ +} nt 

several tf tne government 


e 
\ services reveal that a man 

can remain within 2 feet of 
a 1,500 F fla for 25 minutes. 





NONMETALLIC MATERIALS 
COLORED NYLON MOLDING POWDER is now on 
tap -- 13 different tints are in pro- 
duction, four more are on the way. Col- 
ors, added during formulation, are per- 
manent and unaffected by molding tem- 
peratures. No sacrifices in the prop- 
erties of the natural material are made. 


FIRE-RETARDANT PAINT, called Flame-Seal, 
withstands 2,000 F torch flame for 390 
min. Coating is moisture-proof and said 
to be non-chipping, non-cracking and 
non-peeling.No special mixing is need- 
ed; just brush or spray it on. 


LAMINATED RESIN- IMPREGNATED wood rollers 
are rapidly replacing the standard wooden 
parts in fabric mills. The old type was 
good for about two years - some of the 
new units have four years to their 
credit and are still going strong. 


"SCOTCH" TAPE strong enough to compete 
with metal strapping and rope is find- 
increased use for ! 
. packaging. Desig 
Wes 520, the tape has pens 
YX ~~ strength of 180 1b per inch 
= of width and is 13-15 mils 
thick. A single turn is suff 
secure conduits, rods, rolls, sheets 
coils, fittings, and tubing. 





Continued on Page 5 
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HYDRAULIC PUMPS 








LaPLANT ( CHOATE 


HYDRAULIC PRODUCTS 








HYDRAULIC MOTORS 


la Plant -Choate Manufacturing Co., Inc. 


CEDAR RAPIDS, 1OWA 


HYDRAULIC VALVES 


HYDRAULIC POWER CONTROL UNITS 


HYDRAULIC CYLINDERS 





heavy duty 
equipment 


Send for this 





Today! 





Here’s valuable information on the com- 
plete line of LaPlant-Choate Hydraulic 
Products ... hydraulic pumps, motors, 
valves, cylinders and compact 3-in-1 con- 
trol units (pump, valve and reservoir all 
in one unit). The LaPlant-Choate Hydrau- 
lic line is the result of a quarter century of 
experience in building hydraulic controls 


for our own products . . . scrapers, dozers, 


INFORMATIVE 
16 PAGE BULLETIN 










It’s Chuck-Full of 
Construction Details, . 
~ Performance Data, Dimension 


Drawings and Installation Data. 


snow plows and other types of earthmov- 
ing and land-clearing equipment. Now 
LPC hydraulic units are available for your 
heavy duty equipment, to provide safe, 
efficient and economical hydraulic power 
for a wide range of machines or stationary 
installations . . . wherever precision opera- 
tions are needed. Get the complete story 


.. send for your copy of Bulletin A-1152 


LaPLANT-CHOATE MANUFACTURING CO., INC. 
CEDAR RAPIDS, IOWA 


LAPLANT (© CHOATE 
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DIAMONDS measuring 1/8 in. across each 
face cando a better job counting gamma 
radiations than the Geizger-Miiller tube. 
Clamped between brass electrodes charged 
at 1,000 v d-c, gem can count more 
pulses in a given period and do it in- 
definitely at no added initial cost. 


ELECTRIC WINDOWS made of Fiberglas 
===JA) cloth overa polyester hony- 
BS comb core forms part of the 
o rudder skin assembly of air- 
N\A Planes carrying "internal" 
antennae. Special sections 
permit passage of communications sig- 
nals into and out of the plane. 


PROCESSES 


NICKEL COATING on steel by chemical 
rather than electrochemical methods. 
Corrosion resisting coat is deposited 
from a hot nickel-chloride-boric acid 
solution upon immersion of the steel 
part. Plating is then heat-treated to 
increase compactness and adherence. 
Diffusion of the nickel into the base 
material during heat treatment at 600 
C for 30 min makes:a good paint base. 





INJECTION PROCESS permits molding of 
plastics around tape, wire or chain. 
Intricate, decorative designs are pos- 
sible as colors and shapes can be re- 
peated, skipped or alternated. Max 
length of each plastic elementis 1¢ in. 


STRENGTH AND DURABILITY are added to 
shafts and cranks in a toughening pro- 
cess based on the controlled use of 
Oe so-called "trapped"or resi- 
Wy }7 dual stresses in metal. Old- 
Eyed time swordsmiths and black- 
at , smiths unknowingly used this 
= process in which air causes 
the outer layer of a part to solidfy 
faster than the core. When cooled, the 
core contracts and compresses the outer 
layer. Finished product is therefore 
under compressive stress in the outer 
surface and under tension inside. 


HYDRO-FINISH, a modified form of impact 
blasting, utilizes liquid-suspended 
abrasives as fine as 5,000 mesh for 
cleaning machined parts and holding 
tolerances as close as 0.0001 in. By 
varying particle size and hariness, air 
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pressure and liquid-abrasive ratio, an 
infinite number of finishes is possible. 


POLYETHYLENE FILMS cast continuously 
in varying thicknesses do not require a 
solvent of any kind. The semi-fluid 
resin is transferred from a highly 
polished carrier to paper, fabric, foil 
or other base. Speed of production is 
dependent solely on proper regulation 
of the required heats and chills. 


STATOR LAMINATIONS for appliance 
motors are being welded to sheet metal 
positioning plates thus doing away with 

4 the customary through bolts. 


Wf ete’ Magnetic performance is 
7 <= equal to that of the bolted 
4 assembly and an 11 percent 

saving in material is made. 
Watch tor the detailed story in the 


We 


Cost Reduction” issue of P.E. in June. 


ELECTRICAL AND MECHANICAL PARTS 


WOVEN STAINLESS STEEL WIRE specially 
formed into a small cylinder is the 
heart of anew shock and vibration mount. 
System is inherently damped, drift-re- 
sistant and unaffected by temperatures 
ranging from-60 to +200 C. What's more, 
the load per mount can be as low as 15 
lb or as high as 90 1b without changing 
the characteristics of the mount. 


THE “ELECTRON WAVE TUBE" recently de- 
veloped emulates nature in achieving 
energy amplifications of over 10,000, - 
000 times. Streams of electrons of 
different velocities are injected into 
an evacuated metal tube. Electrical 
repulsion between electrons causes radio 
signals applied to the tube to be am- 
plified as electrons drift through space. 


TINY MICROPHONE smaller in diameter 
than a dime and weighing less than 1/4 
oz, has greater sound out- 
put than that of conventional 
instruments. Device functions 
throughout the audio spec- 
trum and loudness range. 





HYDRAULIC MOTORS for variable speed 
controls on industrial equipment such 
as machine tools are expected to give 
serious competition to electronic var- 
iable speed drives --so says one lead- 


Continued on Page 7 
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Do you want HARDNESS RANGE? 














Hycar has it plus! 


..- AND THESE 8 OTHER ADVANTAGES! For more information, write or ask your sup- 


plier to wzite B. F. Goodrich Chemical Company, 
Dept. HJ-4, Rose Building, Cleveland 15, Ohio. 


1. Abrasion Resistance—50% greater than crude rubber. 
2. Extreme Oil Resistance —insuring dimensional stability of parts. 


3. High Temperature Resistance—up to 250° F. dry heat; up to 
300° F. hot oil. 


4. Minimum Cold Flow—even at elevated temperatures. 
5. Low Temperature Flexibility—down to -65° F. 





6. Light Weight— 15% to 25% lighter than other American rubber. 
7. Age Resistance—exceptionally resistant to checking or crack- 


ing due to oxidation 


a 
8. Non-adherent to Metal—compounds will not adhere to metals mya bbe 
even after prolonged contact under pressure. (Metal adhesions 


can be readily obtained when desired.) 
B. F. Goodrich Chemical C 
. F. Goodric emical Company 
GEON polyvinyl materials »* HYCAR American rubber + GOOD-RITE chemicals and plasticizers 


Propuct ENGINEERING A\prin, 1949 





























ing manufacturer. Technically, these 
motors can be classified as hydrostatic 
torque (or speed) converters -- first 
cousins to the hydrodynamic torque con- 
verters now used in cars and buses. 


A 56 x 16 AIRPLANE TIRE, designed for 
use on jet bombers, is well fortified 
for high landing and take- 
off speeds. Tire contains 1s 
miles of bead wire and 113 
miles of nylon thread, uses 
240 1b of air pressure and 
will carry a load of 60,000 1b per tire 
or 2/3 the gross weight of a Pullman car. 


TESTING : 


TWIST DETECTOR shows changes in weight 
as small as one part in 100,000. Elastic 
drift meter has a cross-arm bolted to 
the free end of a 25-in. anchored shdft. 
Changes in weight on the cross-arm open 
sensitive electrical contacts. Shaft 
twist is determined by the distance a 
gage must move toreclose the contacts. 


AN ELECTRON DIFFRACTION INSTRUMENT for 
studying layers of metal less than a 
quarter-millionth of an inch thick may 
spur the development of longer-wearing 
metals for aircraft engines. A beam of 
electrons is shot through the metallic 
sheet. The electron image on a fluor- 
escent screen or photographic film 
permits study of surface conditions. 


COLOR COMPUTOR continuously integrates 
light and material reflectance values 
over the complete visible 
spectrum. Called the Tri- 
stimulus Integrator, instru- 
ment indicates whether a 
given color matches another, 
and, if not, calculates the difference 
between them. Data are fed from a re- 
cording spectrophotometer to a ball and 
disk computor. Calculations to an ac- 
curacy of 0.05 percent are completed 
in two-and-one-half minutes. 





X-RAY THICKNESS GAGE is sensitive to 
variations of five-millionths of an inch 
occurring in rapidly moving sheet metal, 
glass, plastics, paper and other strip 
materials. No contact is made between 
instrument and the strip under test. An 
unbalance of two X-ray beam intensities 
--one constant, the other changing con- 


tinuously--energizes the instrument. 


WEAR QUALITIES of synthetic paints and 
varnishes can be determined from vibra- 
tion produced by high-frequency sound 
waves rather than by abrasive wheels. 
The vibration excitation needed to 
shake a sample coating off a duraluminum 
cylinder cap is proportional to the 
life of the film under normal wear. 


LONGITUDINAL FISSURES in wires of di- 
ameters up to 0.003 in. are spotted 
under a microscope--a slow process. Now 
there's an easy way--load the wire to 
about 30 percent of known breaking load 
and pull it over a sloping knife edge 
while bent at 90 deg. After bending, wrap 
wire on a revolving slanted spindle. 
Sound wire breaks at 80-90 percent of 
normal load, fissured sections snap at 
values as low as 15 percent. 


PRODUCTS 


LIQUID OXYGEN and a special converter 
are the secret of a 2293-1b saving in 
weight and a 44 percent in- 
crease in oxygen supply in 
high altitude breathing e- 
quipment. Complete outfit 
occupies 6 cu ft, a fifth of 
the space required for gas systems. 





TWO HORSEPOWER aircooled gasoline engine 
weighs only 23 1b and occupies just over 
one cubic foot of space. It's a two- 
cylinder opposed unit that can be run 
either vertically or horizontally. 


A MACHINE for making color inlays on 
plastic products is capable of handling 
either small or large parts. The 
"Stamp-O-Matic” can imprint as many as 
three colors in one feeding at speeds 
up to sixty finished pieces per minute. 


PISTON CLASSIFIER measures bores of 
automobile engine blocks and signals 
for automatic delivery of proper sized 
piston for each cylinder, 
Device measures each bore at 
four places and marks it in 
one of eight sizes--alIl in 
a few seconds. Another ma- 
chine measures 500 pistons per hour, 
computes the size of bore each will fit 
and delivers each in the proper sequence 
as called for by the first machine. 


ale¥2 
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Drillable Bridging Plug made by the These are the two small pins, 
Lane-Wells Company, Los Angeles, made ot Revere erculoy to 
Calitornia, whose successtul seuing standard shear strengths, thus 
depends on the shear strength of two assuring proper setting of the 
small pins of Revere Herculoy These Iripset plug. Pins are shown 
plugs vary from 38” to $8” in length actual size 
= 
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Dependability protected through standardized-strength Herculoy 


@ Here is a case in which the successful 
operation of a large and somewhat com- 
plicated device depends upon one of its 
smallest and least expensive parts. The 
parts are two pins of Revere Herculoy. 
The device is a plug employed to seal 
off an oil well at any desired depth, to 
prevent taking oil or water from lower 
strata. 

Proper setting of this plug within the 
well depends on those two small pins 
They must shear at exactly the right 
load, imposed by a special setting tool. 
If the pins should shear too easily, the 
plug might not be securely set in the 
well and might fall to the bottom; if the 
pins were too tough, the plug might not 
set at all. From the material standpoint 
successful operation of a device Costing 


as much as $310.00 depends on the 
uniform shear strength of a few cents’ 
worth of rod. 

It was to assure that uniformity that 
the Revere Technical Advisory Service 
was called into action. Studies were 
made of the needs, tolerances specified, 
and means devised to assure meeting 
them. The specifications when finally 
drawn up were rather unusual, and their 


fulfillment is another demonstration of 


Revere’s ability to turn out special 
orders when absolutely necessary. Inci- 
dentally, Lane-Wells Company, maker 
of the Drillable Bridging Plug, also 
uses Revere phosphor 
Herculoy 


bronze, 
and 
brass rod tor other Parts 


strip 


hrass, rod tree 


cutting 


Betore vou place your tient ordet for 


copper and copper alloys, get in touch 
with the nearest Revere office. And 
remember, if you are having any diff- 
culties in the employment of copper and 
brass mill products, the Revere Tech- 
nical Advisory Service will gladly 
collaborate with you. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills. Baltimore, Md.; 
Detronut, Mich 
Sale 


Chicago, U1; 
New Bedford, Mass.; Rome, N.Y. 
Offices m Principal Citres, 


Distributors Leeryuhere 
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WE TAKE OUR 
RESPONSIBILITY SERIOUSLY 
e 
THE DOEHLER-JARVIS CORPORATION is the world's 


largest producer and finisher of die castings. That 


record has been built on four basic principles 
QUALITY + INTEGRITY » DEPENDABILITY + SERVICE 
Recognizing the responsibility that goes with our 
leadership in the die casting industry, we are dedicated 
to build our future on those same basic principles. 


H. H. DOEHLER 


CHAIRMAN OF THE BOARD 
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More Chain--Better Chain- i 


LINK-BELT 


ADDS FACILITIES 





TO MEET INCREASED 


DEMAND FOR 


Link-Belt's addition to its Indianapolis chain plant 

ie ) L L F & ( “ A | n makes possible immediate shipment of preci- 
sion steel roller chain and sprockets. 

It is no longer necessary to substitute for roller 

A N D chain. Flexible, positive, efficient Link-Belt Silver- 

link precision steel roller chain that will eco- 


SPROCKETS nomically solve your power transmission and 
ee ee) 


conveyor problems is now available. 






Silverlink precision steel roller chain, due to 


special features, has shock absorbing resilience. 





dd ae Link-Belt manufactures a type of chain for 
every power transmission and conveying func- 


tion. 


-©>When You Want It! 

















Ewart Plant of Link-Belt Company 
Indianapolis, Indiana 








Our unsurpassed facilities and engineering knowl- 
edge are at your service. Your inquiries are cor- 


dially invited. Get in touch with our nearest office. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlante, Dallas 1, Minneapolis 5, Son Francisco 24, 


Los Angeles 33, Seattle 4, Toronto 8. Offices, Factory Branch Stores and Distributors in Principal Cities. 


LINK:@-BELT CHAINS 


FOR DRIVES © FOR CONVEYORS @ FOR POWER TRANSMISSION 


Loox How BLACKHAWK 


| High-Pressure Hydraulics* | 





*]MPORTANT: NEW, TENTATIVE IN- 
DUSTRY-WIDE HYDRAULIC STAND- 
ARDS HELP TO FOCUS ATTENTION ON 
BENEFITS FROM HIGHER PRESSURES 
—Blackhawk specializes in engineering and 
manufacturing hydraulic components and sys- 
tems with pressure ranges from 1,000 p.s.i. up 
to 10,000 p.s.t. This range (according to 
“Hydraulic Standards for Industrial Equip- 
ment” compiled recently by the Joint Industry 
Conference) overlaps the “Medium High” 
pressure class (above 500 to and including 
1,200 p.s.i.) and the “High” pressure class 
(1,200 to 3,000 p.s.i.) and the “Extra High” 





SOLVED THESE MANUFACTURERS’ PROBLEMS 


pressure class (above 3,000 p.s.i.). These new 
industry titles help Blackhawk customers 
identify the superior pressure ranges of their 
hydraulic systems. 

THESE HIGHER PRESSURES CREATE 
UNUSUAL BENEFITS for users of Black- 
hawk components. Blackhawk PUMPS 
and VALVES (because of higher pressures) 
are strikingly compact and RAMS have 
smaller diameters. The entire hydraulic 
system gains from (1) less weight, (2) easier 
installation, (3) less friction, (4) improved 
appearance, (5) simplicity, (6) lower costs 
and (7) easier service. 





Over 5000 Parts Eliminated by Blackhawk Pumps and Valves 


Unique Development 
in Crane-Excavator 
Field is All-Hydraulic 


Black 









he " 
t ts (gears, shatts, clutches 









AN EMBLEM REPRESENTING DEPENDABILITY 


 BLACKHAWK \ 2% tz: sernesenr 
HYDRAULIC 
EQUIPPED 





Ce 


PIONEER SPECIALISTS IN '}IGH-PRESSURE HYDRAULICS FOR 25 YEARS 
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Blackhawk Pumps, Rams and Valves Answer the Need 
| for Simple, Economical Controls On This Pulverizer 


Manufacturer Benefits by Having One Dependable Source For Many Hydraulic Components 


This manufacturer had the problem of finding economi- ponents from the long line of standard Blackhawk hy- 
cal, compact means to supply precision depth control for draulic devices. 
his pulverizer. Blackhawk’s integrated hydraulic con- The great range of Blackhawk hydraulic devices en- 
| trols offered the ideal answer because they are compact, ables the equipment manufacturer to depend on Black- 
| simple and low in cost. Subsequent adaptations of the hawk as its key source for hydraulics — creating savings 
pulverizer, as pictured below, utilized many other com- in development, procurement and other functions. 

















are on y ind Pump which closely synchronize is a ram, are ‘ t on t cr whe ted to a 
ae adden of Ue ids t mix port-leve BR operat 


| A BLACKHAWK POWER-DRIVEN PUMP AND CONTROL VALVE 2 A MASS-PRODUCED, STAND*RD BLACKHAWK HAND. PUMP 
K t 








the pulverizer is conve to an ice rotor. scarf 


A BLACKHAWK Jae tint AULIC RAM forces tines into sheet ice when 4 U NDER —oo f Blackhawk ‘'Valvbanks the pulverizer's 


| Sensible costs, practical design are no accident at Blackhawk... 
they are born from proven Engineering and Manufacturing policies 





| Only with Blackhawk can you draw from a quarter- “Specials” or “Standards” A great many manufac- 
century of experience in engineering and manufacturing turers depend on Blackhawk for specially-designed hy- 
of high-pressure hydraulic equipment! And you get more draulics to fit individual needs. Blackhawk has the 
than the invaluable benefits of high-pressures . . . you engineering service for this work. But Blackhawk also 


can furnish components that are of standard design, 


also benefit from exclusive refinements built into ok- . . = : 
seein ore ¢ refinements built into Black continuously produced and sold in quantities for instal- 


hawk components. Comparatively, Blackhawk s PIS- lation on products of other manufacturers. These prod- 
TON-TYPE pumps furnish greater volumetric effici- ucts and integrated services are catalogued in profusely 
encies in the higher pressure ranges—and Blackhawk illustrated literature. Ask for bulletins on “High- 
offers a host of other exclusives in ram and valve designs. Pressure Hydraulics,” then let us counsel in confidence. 


Blackhawk Mfg. Co., 5300 W. Rogers St., Milwaukee 1, Wis. 
@eeeeeeeeeeeeoonoeoeoeeoeeoeseeeeeeeeeeeeee eee e888 


| BLACKHAWK 


COMPLETE HYDRAULIC SYSTEMS~—PUMPS (HAND AND POWER-OPERATED), VALVES AND RAMS, 
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SAYS MR. C. GINN, Vice President and Gen- 
eral Manager of the F. E. Myers & Bro. Co., 
one of the leading water pump manu- 
facturers: ““We regard the use of standard 
motors for pump and water system service 
as an important advantage to our cCus- 
tomers. Motor exchange plans, made pos- 
sible by the use of precede motors, en- 





FE. Myels assures 


able the user to get his pump back in op- 
eration with a minimum of delay. Any 
interruption of water supply is serious 
and, if extended, may be disastrous, 
especially to farmers. The use of standard 
motors and consequent ease of replace- 
ment and service is a big talking point for 
our products. 


More for your money with 


STANDARD G-E Fractional-Horsepower MOTORS 





X\ 








a 








Unit-Bearing Fan 


Washing Machine Oil Burner 


_ 





Machine Tool Gas Pump 
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CUNO SUUSTACTION 
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|i GENERAL ELECTRIC 
STANDARDIZED = 


Here’s the motor that F, E. Myers & Bro. Co. says helps make 
customer service a strong selling tool—the G-E General 
Purpose Capacitor-Start Motor. It is widely used on water- 
pumping systems, commercial refrigeration and air condi- 
tioning compressors, industrial air compressors, material 
handling equipment, motorized tools, commercial laundry 
equipment... wherever high starting torque, long life, and 
minimum servicing are required. 

The General-Purpose (Type KC) has an open (dripproof) 
enclosure, 40 C rise, and a solid base. It is immediately 
available in ratings from !,, to 1 hp; 3450 to 1140 rpm; 
constant speed; single-phase, 60, 50, or 25 cycles. For more 
' details, call or write your nearest G-E sales office. Apparatus 
Dept., General Electric Company, Schenectady 5, N. Y. 


| o_-ginilll ag 
sHeY'RE Quit AND comPAct _ =. ) 














Sleeve bearings are bored to a Sound design and the use of The sturdy end shields, rigidly 
j mirror-like finish for long-lived, modern insulating materials has support the bearings and the frame 
j quiet operation. Starting is packed a lot of motor into a little itself is all-steel, rolled and ma- 
snappy, yet quiet. space. chined, 








GENERAL @@ ELECTRIC 


> & 


Belted Fon Coal Stoker Jet Pump Sheft-Mounted Fan Sump Pump General Purpose 
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How many of these packing installations 
can you identify? 


_ All of them depend on Houghton Packings 


Every reader will recognize the conven- 
tional machine designs pictured above, 
but some of the hydraulic devices may 
be difficult to identify in these small 


reproductions. 


We'd like to offer a prize to those who 
can correctly name all of these types of 
hydraulic mechanisms—but we'll resist 
the temptation. If you'd like a complete 
list of the installations pictured above, 


write us. 


Of course, we should rather have you 





write for details or recommendations on 
some hydraulic packing job on which 
you are now working. You no doubt 
know that Houghton, pioneer in pack- 
ings, supplies all types and styles of 
hydraulic and pneumatic packings, in- 
cluding both leather and synthetic rub- 
ber—fabricated, homogenous and ‘‘O” 
rings. We’re neutral, will suggest the 
best type of packing for the job. Won't 
you write us? E. F. Houghton & Co., 


Philadelphia 33 and all principal cities. 


HOUGHTON’S 
VIM LEATHER and VIX-SYN PACKINGS 
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Mechanically... 


Strokes, revolutions, pieces, volumes, lengths . . . or other units 
of performance and production . . . can be counted by Veeder- 
Root Mechanical Counters like this new General-Purpose No. 
1260. This direct-reading, streamlined counter counts up to 
1,000,000 . . . then resets (unless you want to reset it sooner) 
with one turn of knob. And it’s compact, so it can be built into 
most machines and products, to add utility and marketability. 


Magnetically... 


To report machine output direct from plant to office . . . or to 
count units of a size or weight that makes them tough to count 
mechanically . . . count on these new Veeder-Root Reset Mag- 
netic Counters, No. 1205 for AC, No. 1248 for DC. Easy to 
install on regular light circuit . . . widely used with “electric 
eye.”” And they may be grouped on panels, at any distance from 
the machines they report on. 


Manually... 


To count people, poles, shrubs, blood- 
' corpuscles, cars, ticket-buyers . . . or any- 
thing that can’t be counted mechanically or 
magnetically . . . count on this No. 1023 
Hand Tally that fits both hand and pocket. 
To count one, press thumb-lever once. 
When count is complete, turn reset knob, 
start over from zero. Ends errors from 
memory-count and pencil tallies. 

These are only 3 of the scores of types of Veeder-Root 
Standard and Special Counters. Most likely you, too, 
can count on Veeder-Root, to your profit. Write. 





VEEDER-ROOT INCORPORATED 


HARTFORD 2, CONNECTICUT 
In Canada: Veeder-Root of Canada, Ltd., 955 St. James St., Montreal 3 3 4 
In Great Britain: Veeder-Root Ltd., Kilspindie Rd., Dundee, Scotland 5 ava 
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Most imposing equipment at the Toronto, Ontario. plant 
of Colgate-Palmolive-Peet Co., Ltd., is this 150-foot Inconel- 
Clad Steel spray tower in which VEL is solidified. 


LUKENS 


Ae COGHEU MINE eRe: 
Inconel-Clad Monel-Clad 


STEELS 
* 





INCONEL-CLAD STEEL 
PROTECTION 


COLears 





For all maintenance cleaning. Write Colgate for free working 
sample-—-enough to make 40 gallons of cleaning solution. 
In Canada: Toronto. Int S.: Jersey Citv. N. J.) 


Inconel is inert in the presence of materials 
employed in the production of VEL, the soapless 
cleanser. Inconel surfaces protect the purity of 
the product, and the equipment is not harmed 
by corrosion. That’s why Colgate-Palmolive- 
Peet Company, Ltd., uses Inconel-Clad Steel 
processing equipment in their Toronto, Ontario, 
plant. 

In this Lukens Clad Steel, the Inconel clad- 
ding (usually 10°; or 20°, of total plate thick- 
ness) is inseparably bonded to steel backing 
plate. Thus, the equipment provides protection 
equivalent to this solid corrosion-resistant metal 
and yet its use shows clad steel economies. 

If your processes need the protection offered 
by nickel, stainless steel, Inconel or Monel, you 
can gain similar economies through the use of 
Lukens Nickel-Clad, Stainless-Clad, Inconel- 
Clad and Monel-Clad Steels. Lukens produces 
plates up to 178 inches wide, or to over 3 inches 
thick. The extra smooth, sodium hydride finish 
makes equipment extra easy to clean. 

For further data. write for Bul- 
letins 255 and 338. Lukens Steel Poss 
Company, 105 Lukens Building. we 
Coatesville, Pennsylvania. 






SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 


+ SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL - - 
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How TIMKEN’ bearings keep 
a shaper in shape 


HE outstanding features of this 
Cincinnati 24” Universal 
Shaper include built-in rapid trav- 
erse to the table feed, completely 
enclosed transmission, and location 
of controls within easy reach of the 
normal operating position. And, 
of course, Timken" bearings are 
included on the pulley shaft, power 
rapid traverse shaft, and on the 
cross-feed screws to assure maxi- 
mum precision and long, trouble- 
free service. 
Timken tapered roller bearings 
keep shafts in rigid alignment un- 





der the heaviest loads. Lubrication 
is simplified and power loss is 
reduced to a minimum. 

Due to the tapered construction 
of Timken bearings, they carry any 
combination of radial and thrust 
loads. Manufactured to extreme 
precision and finished to incredible 
smoothness, Timken roller bear- 
ings make friction practically neg- 
ligible. Full line contact between 
rolls and races permit maximum 
load carrying capacity. And since 
they’re made of the finest steel ever 
developed for tapered roller bear- 


This CINCINNATI 


relies on Tims on 


cross feed scre aa 
trouble-free 


ings—Timken fine alloy steel — 
they last the life of the machine. 

With a background of almost 
fifty years of bearing research and 
development, Timkentapered roller 
bearings are first choice through- 
out all industry. No other bearing 
can bring you a// the advantages 
you get with Timken bearings. Look 
for the trade-mark “Timken” on 
every bearing you use.*The Timken 
Roller Bearing Company, Canton 6, 
O. Cable address: “TIMROSCO”. 


y This symbol on a product means 
its bearings are the best. 








24” «x . 
shaf bearings on pulley 
4 power rapid ~ 


fraverse shaft and 
for Precision and 


. 





NEW TIMKEN BEARING CUTS RUN-OUT IN HALF! 
Until now, the Timken “Zero” bearing has been the last word 
in bearing accuracy. Now Timken offers industry the “Double- 
Zero” bearing—fwice as accurate as the “Zero”! Maximum 

i is only 75 mil- 


TIMKEN 


TAPERED 
ROLLER BEARINGS 


' 

‘ 
lionths of an inch—/a/f the 150 millionths run-out of the | 
“Zero” bearing | 
What an opportunity for manufacturers of machines where | 
extreme accuracy is essential! Available in standard single | 
all 


rc 

| run-out of the new “Double-Zero” bearin 
| row types, up to 10” O.D. Write for further information 
a. 





NOT JUST A BALL NOT JUST A ROLLER 7 THE TIMKEN TAPERED ROLLER > BEARING TAKES RADIAL © AND THRUST LOADS OR ANY COMBINATION 
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Helping to give BIG 


that gets millions 


MLS~< pe 
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BEN the powerful “voice” 


of families up on time! 





























T’s a mighty important job, rousing millions of fam- 
I ilies each morning! 

The faithful gong that starts the day for most of 
America is made from steel we supply to Westclox. So 
are many other parts. Pillars—shafts—body cases—move- 
ment holders—plates—even tiny barrel hooks so small 
that 20,000 of them would scarcely fill a thimble are 
made of our Cold Rolled Strip Steel, Steel Wire or Rods 
In aut these parts, unfailing uniformity and close toler- 
ance precision are imperative. For upon them depends 
the accuracy of the timepieces in which they are used. 

When the 200 millionth Big Ben rolled off the pro- 
duction line several months ago, it marked a milestone 
in our long association with Westclox. It illustrated our 
ability to provide year after year, the “tailor-made” 
parts of strip, wire or rod to meet unusually severe 
specifications. 

This case is typical of the work we are doing for nu- 
merous other manufacturers. 

If you are using strip steel, wire or rods in your prod- 
uct, we are at your service to help you make it easier 
to produce—more efficient in performance—and easier to 
sell. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TEMNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERSTRIP 
COLD ROLLED STRIP 


U N T E D > tae = he 
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Foote Bros. Straight Line En- 
closed Gear Drives will shortly 
be introduced. These compact 
units may be used with any 
standard motor. Ratios range 
trom 5 to 240 to 1. 


THEN LOOK TO FOOTE BROS. 





Foote Bros. Hypower Enclosed Worm 
Gear Drives assure economy in origi- 
nal cost and economy in operation, 
They bring a new compactness in de- 
sign plus greatly increased thermal 
capacity. Available in vertical and hor 
izontal types. 


If you require enclosed gear drives, the Foote Bros. 


line offers a wide variety of types, sizes and ratios 


to meet any need. 


Foote Bros. Hygrade 
Enclosed WormGear 
been 


Nearly a century of engineering and manufacturing Drives h 


experience is back of Foote Bros. Drives. Two 
large plants contain the newest in gear generating 
equipment—new techniques in manufacture— 
better metallurgical control of materials—improved 
manufacturing methods—all assure you superior 
enclosed gear drives. 


Mail the coupon for information. 


AVAILABLE FROM-STOCK 
A new policy of distribution now 
makes Foote Bros. Enclosed Worm 
Gear Drives available from stock. A 
range of sizes and ratios is offered to 
meet many industrial applications. 


and now 


heavy-duty 


a SS 


FOOTESBROS. 





Boller Power Thariomiaoion Through Boller Baars 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. W, 4545 S. Western Blvd., 


4 


Chicago 9, Illinois 





ave 


newly engineered 
offer the 
maximum in rugged 
dependability 
cially designed for 
applica- 
tions. Available 
both horizontal and 
vertical types. 





Spe- 









Foo.e Bros. Hytop Enclosed Worm 
Gear Drives provide wider low-speed 
bearing span. Ideal for installation 
where low-speed shalt extensions can- 
not be supported by pilot or guide 
bearings at the end of shaft. Available 
in both Hygrade and Hypower types. 





Foote Bros. Maxi-Power Heli- 
cal Gear Drives are available in 
single, double and triple reduc- 
tions. A newly engineered line 
that represents the last word in 
modern power transmission 
equipment. 


Foote Bros. Gear and Machine Corporation 


Dept. W 


, 4545 S. Western Blvd., Chicago 9, Ill 


Gentlemen: Please send me information on drives 
checked belou 


Hypower Enclosed Worm Gear Drives 


Hygrade Enclosed Worm Gear Drives 


Maxi-Power Enclosed Helical Gear Drives 
Straight Line Enclosed Gear Drives 


Name 


Cempany 


iddress 
City 


State 
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CERTAINLY NOT 


And General Electric Calrod* Heaters can solve 


nosENE ames mn -Wovn 


your surface heating design problems in the 


same way you light your offices . . . electrically! 


Yet some designers are still trying to solve surface 


heating problems with equipment almost as anti- 


quated as the kerosene lamp ... when it is so easy 


to apply uniform, easy-to-control, surface heat with 


G-E Calrod Heaters like this ... 


*Reg. b 


Inserted Into Drilled Holes 






Cast Into Metal 


Ss 


ee = 


wae 


















Pat. Off, 


CALROD CARTRIDGE HEATERS 
Where space is limited, space- 
saving, fast-heating, cartridge 
heaters may be inserted into 
drilled holes or cast into 
metals. Sheaths of brass, 
nickel-silver, or chrome-steel 
in ratings from 30 to 1200 
watts; sheath temperatures up 
to 1200 F. 


CALROD STRIP HEATERS 
Clamp easy-to-install strip 
heaters on surfaces in jig- 
time. Flat surfaces provide 
excellent heat conduction. 
Available in two types: steel- 
sheathed for temperatures up 
to 750 F; chrome-sheathed for 
temperatures up to 1200 F. 


CALROD TUBULAR HEATERS 
Can be bent into any shape, 
cast into metal, clamped on 
surfaces, or inserted into 
drilled holes. Sheathed in 
steel, nickel-silver, or high- 
temperature alloys. Ratings 
from 500 to 7500 watts. 
Sheath temperatures up to 
1500 F, 


$ ¢ TolI5 or 230volts 


Line -% 
switch 
ontactor -» 
CR2992 
thermostat ebddte 











G-E Thermostat (CR2992) controls Calrod heaters accurately 
and effectively over a wide range of temperatures up to 750 F, 
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Typical Surface-Heating Applications 
with General Electric CALROD Heaters 


platens @ pre-shrinking machines @ packaging machines 
injection molding machines @ cigarette machines @ textile 
machinery @ bottle capping @ die heating @ embossing 
food-vending machines @ matrix scorching @ molding 
presses @ valve warming @ rubber molding machines @ 
roll heating @ sand drying @ aluminum extrusion @ paper 
machinery @ vulcanizing machinery @ 
equipment 


tire recapping 


There is a G-E Calrod heater for virtually 
every surface-heating requirement and every 
surface. For best results, consult your G-E 
Heating Specialist before you design. 

For valuable surface-heating ideas and ap- 
plication data, get your FREE COPY of the new 
publication, "HEATING SURFACES,” GEA- 
5097. Just clip and mail the coupon. 


Apparatus Department, Sect. D720-1 
General Electric Company, Schenectady 5, N. Y. 


publication, ‘HEATING SURFACES,’’ GEA-5097. 
Name 

Company 

Address 


, 


en State 


Please send me a copy of your new, idea-packed 





° 
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GRAPHITAR AND GRAMIX 


(CARBON.GRAPHITE) 


form leak-proof seal on efficient new 





@ Graphitar and Gramix — two self-lubricating, hard-wearing 
materials — team up in this new cartridge-type seal manufactured 
by the Cartriseal Corporation of Chicago, that is so effectively 
used on the Bryant Hi-Flo Gas Boosters. One Gramix, and 

two Graphitar rings are vital parts of the Cartriseal assembly 
that prevents leakage of gases being blown into industrial furnaces 
under high pressures. Gramix is oil-impregnated, 
Graphitar is in itself a lubricant. And since both Gramix and 
Graphitar lap perfectly they are effective seals 


regardless of shaft speed and constant daily service. 


THE UNITED STATES GRAPHITE COMPANY 
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GRAPHITAR AND GRAMIX are two unique materials that have found hundreds of uses in 


industry. Graphitar — a carbon-graphite material — is strong, extremely lightweight, self- 
lubricating, chemically inert and practically unaffected by temperature extremes. Graphitar 


can be finish ground to tolerances as close as .0005” in small sizes. Gramix 








parts are pressed powdered metal, oil-impregnated to require 

no additional lubrication, and finished with such precision that 
further machining is not required. Graphitar and Gramix 

may help solve a production problem for you. 
Send us your prints and we will be glad 
to make recommendatiens 


without obligation. 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 


Nm 
41 
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WE ARE privileged to serve many manufacturers 
and sales agencies who need metal working facilities. 
Our knowledge of metal working make us a valuable 


source of supply. 


Working on a firm contract with you, on a definite 
delivery schedule, we assemble and ship directly to 


you or your customer. 


“In the Hub of Industry” we offer an abundance of 
skilled labor and a plentiful supply of materials. From 
a shipping standpoint, too, we are ideally situated. 


Our facilities are as fol- 
lows: Sheet Metal Fabricating 
—20 gauge to 4” plate, ma- 
chine shop, metal spinning 
and finishing to 14 gauge. 


Write, wire or phone. 

















We would like to send you our fold- 
er, "Story of a Tumbler." It tells 
how we worked with one manu- 
facturer who needed help — fast! 


Division B 


5000 Brotherton Road Cincinnati 9, Ohio 


Phone: REdwood 2214 
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“Commercial” Ball Bearing Data...#1 of a Sisten 





BALL BEARINGS MADE 

© TO METRIC DIMENSIONS 
Among the many types of Schatz “Commercial” 
Ball Bearings now furnished in metric sizes are: 
Type “A” Unground Ball Bearings 
Type “AA” Precise Single Row Ball Bearings 
Types “KR” and “KRS” Ball Bearing Rollers 
with Hardened Tread 


Type “ARTDR” Unground Radial-Thrust 
Double Row Ball Bearings 

















pyr tT -C— on rc~ / E 7 
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Type “A” Type “AA” Type “KR” Type “KRS” Type “ARTDR” 


Use these Schatz “Commercials” wherever speed and load factors permit to replace costly 


precision bearings in metric sizes. 


tempered...high quality balls in all bearings...close bore tolerance of +.001”, 


Unless otherwise specified races are carburized, high-grade, low-carbon steel, hardened and 


000”. 


Schatz 


SEND FOR NEW CATALOG You'll find detailed drawings and specifica- 
tions of all Schatz Ball Bearings in our new Catalog No. 11. Study the load 








BALL BEARINGS 
capacity tables in this factual book. Chances are you'll see where low initial 
cost of Schatz “Commercials” can save you real money in volume applica- 
tions—with no sacrifice in operating efficiency. And where standard type 
Commercials” aren't adaptable to your needs, Schatz makes a variety of 


\ 
special designs and types that 


O can't be duplicated from any other source. 
e ~> ~ ” 
Gommercial 


You'll want this factual book in your files. 
Write today, put your problem up to Schatz. 
The Schatz Manufacturing Company 


6758 FAIRVIEW AVENUE, POUGHKEEPSIE, N. Y. 


ENTATIVES Lt ATED A 


BALL BEARINGS 


2640 Book Tower, Detroit 26, Mich. + 8 So. Michigan Ave., Chicago 3, II, 
402 Swetiand Bidg , Cleveland | 4, Ohio 
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Designer's 


ALL YOU NEED to control and protect a motor 





IN ONE COMPACT UNIT 


ALL-NEW 
COMBINATION 
STARTER 


All new all the way through! That’s the Gen 
eral Electric full-voltage combination a-c 
motor starter, designed and built for reliable 
operation, easy maintenance, and long life. 
A compact, easy-to-mount unit, it combines 
contactor and its overload relays with dis 
connect switch and fuses. You get both motor 
overload and short-circuit protection! 
Cuts installation time Starter and disconnect switch are 
wired together to be installed as one unit. No extra time or 
money need be spent on interconnections. 
Saves space This one unit takes up less space than sep 
arately mounted devices. Its streamlined case means im 
proved machine appearance. 
Increases personnel safety New rotary-action disconnect 
switch makes it impossible to open the cover without open- 
ing the circuit. Switch handle and cover can both be pad- 
locked to insure complete protection of personnel. 

Made in NEMA sizes 0, 1, 2, and 3 for a-c motors up to 
50 hp. Get the full story in Bulletin GEA-5156. 
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MEASURES THROUGH THICK OR THIN! 


To make sure coatings or linings 
on production parts are not so thin 
as to be insufficient, nor so thick as 
to be wasteful, use a General Elec- 
tric thickness gage. It quickly, easily 
measures any non-magnetic material 
on magnetic iron or steel without 
marking the finished surface. Simply 
place the gage head against one side 
of the coated surface, and an instru- 
ment indicates the thickness. Three 
types available cover a range from 
0.00005 to 0.750 inch. Shown is 
Type A, measuring copper plating 
thickness on electronic tube parts. 
= See Bulletin GEC-319. 





GIVES LOW-COST SPEED ADJUSTMENT! 


Here’s the abridged edition of 
General Electric’s Thy-mo-trol 
drive—the low-cost Type Hl. 
Utilizing a simplified half-wave 
electronic circuit, it provides 
stepless speed adjustment for 
constant-torque loads over a 20 
to 1 speed range from 1725 to 86 
rpm. Where close speed regulation 
and full torque at low speeds are 
required—but not all the refine- 
ments of conventional Thy-mo- 
trol— the H1 offers an ideal drive 
at a lower price. Ratings up 
through |» hp are available. See 
Bulletin GEA- 5179. 


COVERS 90 TESTING DEVICES! 


Want a quick round-up of data 
on specialized testing and measuring 
devices? This comprehensive, illus- 
trated booklet reviews more than 
90 modern General Electric equip- 
ments for that purpose. Included are 
weights, dimensions, and prices, plus 
references to individual publications 
containing more detailed informa- 
tion. Convenient grouping under 
eleven ‘‘use’’ headings lets you 
locate specific items of interest quick- 
== ly and easily. See Bulletin GEA-639. 
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PRODUCT 
HIGHLIGHTS 





Dial Service 
for Motor Speeds 


Just turn the dial on this Gen- 
eral Electric Type ACA adjustable- 
speed induction motor for quick 
speed changes, infinitely adjustable 
over a 3 to 1, 6 to 1, or 20 to l 
speed range. Add a 10-foot flexible cable (for the 
smaller motor ratings) and you can still dial your 
speeds. With a pilot motor instead, you can dial 
from any distance. 

Compact and self-contained, the ACA is only 
slightly longer than a constant-speed motor of 
comparable rating. Standardized NEMA dimensions 
are used to avoid any new mounting problems. Rat- 
ings from 3 to 75 hp are available in Tri-Clad open 
(dripproof) construction. See Bulletin GEA-4883. 








G 1 Electric C y, Section C 668-73 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 
( ) GEA-639—Testing and measuring equipment catalog 
( ) GEA-4883—ACA adjustable-speed motors 
( ) GEA-5156—Combination starters 
( ) GEA-5179—Type H1 Thy-mo-trol drives 
( ) GEC-319—Thickness gages 
CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric’ for 
machinery manufacturers in the General Electric section. 


Name 





Company 
Street 


City State 








29 








the Designer Wanted 





“the most perfect concentricity possible’ 





and got it 


THE JOB REQUIREMENTS: 


THE COST FACTOR: 


YOUR SAVINGS: 


py Specifying C0"? 


AINLESS TUBING 


enter st 


Fully corrosion-resistant tubes (for weight saving) to act as 
shafts for flexible couplings. Because shafts transmit heavy loads 
at speeds from 3,600 to 10,000 R.P.M., the specification called 
for Stainless Tubing with the most perfect concentricity possible. 


Several sizes of tubing were required, and the manufacturer 
found that in every case Carpenter Stainless Tubing, standard 
full-finished grade, was ideal for the job. Exceptionally uniform 
tube walls for this precision job were secured at no extra cost, 
because the specification called for Carpenter Stainless Tubing. 


The uniform walls of Carpenter Stainless Tubing permit the use of 
lighter gauges without sacrifice of strength. So it is economical 
to specify Carpenter on your orders—even on jobs where your 
mechanical requirements do not call for exceptionally uniform 
tube walls. 








THE CARPENTER STEEL COMPANY 
Alloy Tube Division, 121 Springfield Road, Union, N. J. 


24-HOUR SERVICE 
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Flexible coupling shaft made from *4” x 18 ga. Carpenter Stainless 
Tubing, for transmitting 20 H.P. at 10,000 R.P.M. 


USEFUL SLIDE CHART OF PHYSICAL PROPERTIES... 


A note on your company letterhead will bring you 
the Carpenter Stainless Tubing Slide Chart. Send 
for your copy today. 








You get definite delivery information within 24 hours 
when you call your Carpenter Stainless Tubing Distributor. 
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NATIONAL OIL SEAL LOGBOOK 





7 


oO 


PRACTICAL USE OF DUAL-WIPE 
LEATHER OIL SEALS 


Heavy duty mechanisms operating under extreme dust and dirt conditions 


6 


{ — eo) 


require two-fold protection of bearings and gears. Operating lubricant or 
fluids must be retained; harmful abrasives must be excluded from bearings 


> 
J 


and gear boxes. Many designers are answering this problem by specifying 
dual-wipe seals 


if 





Figure 1 
Typical of such seals are the National 10,000 and 30,000 Series oil seals. 


r\/ The 10,000 series (Fig. 1) is designed for moderate external dust condi- 


LA tons, speeds up to 2,000 F.P.M., and temperatures not exceeding 200°F 

rv) The 30,000 Series (Fig. 2) is designed for heavier abrasive conditions, 

| - > 

speeds to 15,000 F.P.M., and temperatures not over 200°F 

LA : 

——_ Auxiliaries of felt are generally recommended for higher shaft speeds 
Nas i § I 

than are auxiliaries of leather 





Figure 2 


leather flange keeps out abrasives. 
two Na- 
tional types are generally preferred 


Oil seals such as these 


for applications where speeds are 
low, such as trucks over 1!» tons, 
tractors, farm implements and road 
equipment. When speeds and tem- 
peratures beyond those discussed 
are encountered, synthetic seals will 
solve the problem. When extreme 
conditions exist, a special design 
may be necessary 


For additional information about 





dual-wipe seals in your product, ask 
the National Oil Seal En- 

L ro Figure 3 

rm gineer or write direct 

Both seal types are used 


Oil Seal, Rear Wheel 


Oil Seal, Pinion nearest 


in the heavy maintains an effective seal despite 


onze truck pinion and axle in Figure 3 


At the pinion, the problem was 
to retain lubricant, while excluding 
fine dust and grit from the mecha- 
nisms. A double-wipe seal was 
indicated, yet it had to be a seal 


whose exterior member could run 


high speed. The felt auxiliary effec 
tively keeps out abrasive dust 

At the wheel position, the prob- 
lem was to retain lubricant within 
the hub while excluding dirt churned 
up by the drive wheels. Since speeds 
were low and the main sealing mem- 





|“ “dry,” at speeds up to 3,000 RPM. — ber could operate under well lubri- NATIONAL MOTOR 
Lry The National 10,000 Series seal cated conditions, a National 30,000 BEARING co., INC. 
ry answered the problem Its spring- Series seal proved effective. The general Offices: Redwood City, Californie 
L-\ loaded inner sealing member, run- spring-loaded main member retains Plants: Redwood City and Los Angeles, 
[ NA 


ning under a pressure head of lube, 


wheel lube, while the dry-running 


California; Van Wert, Ohio 












CALL 


BUFFALO: 56 Arlington Place 


IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 












Gront 2280 MILWAUKEE: 647 West Virginia St., Marquette 8-8986 

NEW YORK CITY: 122 East 42nd Street, Lexington 2-8260 
PHILADELPHIA: 401 North Broad Street, Bell-Walnut 2-6997 
REDWOOD CITY, CALIF.: Broadway and National, Emerson 6-3861 
WEST SPRINGFIELD, MASS.: 1025 Elm Street, Springfield 2-188) 
EAST SYRACUSE, N. Y.: 226 Roby Avenue, East Syracuse 366 
WICHITA: 340 North St. Francis Ave., Wichita 2-697) 


CHICAGO: Room 2014 Field Building, Central 6-8663 
CLEVELAND: 210 Heights Rockefeller Bidg., Yellowstone 2720 
DALLAS: 30'/) Highland Park Village, Justin 8-8453 
DETROIT: Room 1026 Fisher Building, Trinity 1-6363 
HOUSTON: 6731 Harrisburg Boulevard, Wayside 3-1246 

LOS ANGELES: 2244 East 37th Street, Kimbol! 6384 
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with profitable futures 
—for your products! 


@ If accurate control of temperatures or 
pressures is a design problem for you— 
check first with Fulton Sylphon or Bridge- 
port Thermostat. We specialize in produc- 
ing bellows assemblies and bellows devices 
to solve such problems in practically all 
industries—have been doing it successfully 
for 45 years. 


We may have a “ready-made” design that 
will fit your present product—or your prod- 
uct development plans—perfectly. 


Or, if your requirements call for a special 
type, our engineers will gladly work with 
you—to develop an idea and complete it 
with a bellows assembly or bellows device 
specifically for you. 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn. 


ces 
*FLLOWS Assematis « BELLOWS DEY! 


You can be assured you'll get finest quality 
materials and workmanship — prompt ser- 
vice. Production facilities to care for large 
volume orders. 


Write today for any specific information; 


ask for idea-packed Catalog GP-1200. 


TEMPERATURE CONTROLS 


nim BRIDGEPORT 
sees THERMOSTAT 


DIVISION 
Bridgeport 1, Conn, 
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small packages 


Wallace J pfarm es Springs 








Ji pristol Connecticut 














make either operation easier with 


WEIRTOR 


HIGH-CARBON STRIP 
SPRING STEEL 


Whether you use cold-rolled spring steel for blanking 
or for forming, there is a Weirton high carbon strip 
that simplifies production and holds down costs. 


Weirton’s close control over every phase of manufac- 
ture is your assurance of a consistent balance of 
desirable qualities and properties. You can depend on 
Weirton High-Carbon Strip for accurate response to 
heat treatment—uniformity of gage and width—uni- 
form chemical and physical properties—exact con- 
stancy of grain structure—controlled decarburization 
limits. In other words— Weirton High-Carbon Strip 
makes good products better, helps you make them 
more economically. 


Weirton High-Carbon Strip is obtainable with the 
desired chemical analysis and for specific heat treat- 
ing and hardness ranges, in widths up to seven inches. 


& 





COLD-ROLLED 


a 
” 


7 


SPHEROIDIZED ‘ 
Annealed, soft and 

ductile—ideal for cold | 
forming operations. \ 


\ 
. ’ 
 ~ 


t 






PEARLITIC 
Temper-rolled in ceo 
trolled hardness 

strength for blank 


WEIRTON STEEL CO. 


WEIRTON, W. VA., Sales Offices in Principal Cities 


Division of NATIONAL STEEL CORPORATION, Executive Offices, Pittsburgh, Pennsylvania 



































“TEXROPE VARI-PITCH SPEED CHANGERS 





“With these clean, compact units 
we can change speeds without stopping, 
get in-between speeds we need,” 
says spinning mill foreman. 
ped UP MACHINE OUTPUT in your 

plant with the same variable speed 
drive that makes spinning mill foreman 
Ralph Finkboner of Rochelle, Illinois so 
enthusiastic. Texrope Vari-Pitch Speed 
Changers give you smooth, accurate speed 
contin the turn of a crank. You oper- 
ate your machines at exactly the right 
speed for highest production. You change 
to different speeds for different types of 
material in seconds, 
V-belt drive cushions Texrope Vari- 
Pitch Speed Changers against shock loads. 


ALLIS-CHALMERS, 1002A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS: 
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Boosted Our Out 


Design is simple, compact, smooth run- 
ning and easy to keep clean. Capacities 
range from 1 to 75 HP with stepless 
speeds up to 3.75 to 1. 


The Texrope line also includes Vari- 
Pitch variable speed drives with stationary 
or motion control which will solve many 
variable speed drive seman at low cost. 
For details on all Texrope drives, the 
most complete V-belt drive line on the 
market, see your A-C Authorized Dealer 
or District Office or write for Bulletin 
20B6051G. Also in Sweet's. 


Texrope Super-7 V-belts result from the coop- 
erative research of Allis-Chalmers and B. F 
Goodrich; and are sold only by A-C dealers 
and offices. Texrope and Vari-Pitch are Allis- 
Chalmers trademarks. A-2645 


' 
' 
' 
' 
' 
' 
' 
1 
' 
i 
: 
' 
' 
' 
' 
' 
' 
i 
' 
' 
' 
' 
‘ 
' \ 
oa 8 Pitch sheoves, speed oma 
i \ changers. f 
PUMPS — Integro! 
motor ond coupled 
types. Sizes and ret- 


- ings to 2500 GPM, 





Applied... 
Serviced ... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and District 
Offices throughout the country. 

ce MOTORS — \; to 
. 25,000 HP ond up. 
Matching Allis-Chol- 
mers Control. 





TEXROPE — Belts in 
oll sizes and sections, 
standard ond Vari- 





put 
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VARIABLE WALL THICKNESSES 


..-FOR BEAUTY OR REINFOR 


You Get Them at a Single Stroke of the Punch 
with the Alcoa Impact Extrusion Process 


Designing a housing? Shell? Cylinder? Holding chamber for air or 
liquid? Forget old-fashioned, time-consuming methods. Faster than 
the eye can follow, the Aleoa Impact Extrusion Presses will form 
walls and bottom in one piece; strong, sound, low in cost. 

Perhaps you want to add inner ribs for reinforcement, or outside 
fluting for modern beauty. They can be formed as your part is formed, 
with this amazing process. Walls thick enough to tap for fittings? 
A heavy bottom, or neck? Form them, too, integral with the part, 

in the same split second, 

No designer can afford not to know about the 
shortcuts made possible by Alcoa Impact Extru- 
sions. Write today for your copy of the booklet 
shown, or phone your nearest Alcoa sales office for 
a representative. ALUMINUM COMPANY OF AMERICA, 


692 Gulf Building, Pittsburgh 19, Pennsylvania. 


CEMENT 
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VOLTMETER READINGS ON 
CORRUGATING MACHINE 





No.! Corrugating Double focer 





generotor volts generator volts 
\ axe 7 / 
\—————-! ey 
3 ¥ 
5 4o 
| | t | 
1 05 60+. __f. 
f, 
/i_—1—o 7 ) ao 
/ Exciter 
No.2 Corrugating volts 


generator voits 


Here’s the circuit—An SB-1 used as a voltmeter selec- 
tor switch. One switch accurately and economically 
takes care of four voltages—using only one meter 








Contocts Positions 
4 












* 2 

bom | a a | 

3 ais | ae , i Operator's panel of a new combined corrugating and 

‘ee wiki —— Sitie double facing hi The 4-position SB-1 switch 
a : + i - ] makes possible fost readings of critical volteges 
co io + + +—- +— 

ben sad Sa 8 

. 8 7 | x 

| el _ _ 
Vesccoraet i BE GA LW 





This contact diagram provided an easy way to 
specify the exact circuit-seq bineti 





.€asily done 


with the SBI 


Standard parts and the simple basic design 
of the SB-1 mean longer life and low initial 
cost to you. There’s a standard SB-1 for 
most jobs, and they’re ready on six weeks 
delivery. A variety of attractive switch 
handles, and watertight, dust-tight, oil-im- 
mersed, fabricated metal, or explosion-proof 
housings are available to fit your particular 
installation problems. Why not try an SB-1 
on your particular control problem? For 
further details see your G-E sales represen- 
tative and write for Bulletin GEA-4746. 


Apparatus Dept., Section D 856-9, General G rt N é - A L E LE C T oa | C 


Electric Company, Schenectady 5, N. Y. 


CONTROL AND TRANSFER SWITCH 


Rating up to 20 amp at 600 volts a-c or d-c 
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arpenter Stainless No. 20 


Making Stainless More 

Useful To You... and 

making Stainless cost less 

for you to use... have 

been the ideas behind 

Carpenter's research in 

Stainless. As a result of 

hat research, free- 

machining Stainless was 

invented in Carpenter's 

laboratories. The first 

bright and ductile Stain- 

Carpenter Stainless No. 20 Tubing and pipe sizes produced by Alloy ws sie aoe 
Tube Division, The Carpenter Stee] Company, Union, New Jersey y ae <<a ea 

; now ‘‘Stainless 20 


6 
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to Resist SULPHURIC ACID! 


Now a New Stainless Steel Ready to Take on New Jobs... 


Here is news about a highly corrosion-resistant alloy available for 
the first time in the forms of bars, wire, strip and tubing. 


In the past, the alloy has been available only in the cast form, known 
as Durimet 20. Now that Carpenter has overcome the problem of 
producing this alloy in the wrought form, its usefulness in solving 
corrosion control problems has been greatly increased. 


There are two general types of applications in which Carpenter 
Stainless No. 20 can provide new and increased economy. First, in 
processes where sulphuric acid solutions are present at various tem- 
peratures and in various concentrations. And second, in handling 
other highly corrosive acids and solutions where an extra margin 
of safety is required, over and above the corrosion resistance provided 
by other types of Stainless Steel. 


Your inquiries and orders for Carpenter 
Stainless No. 20 will receive prompt atten- 
tion. If you care to investigate the corro- 
sion resistance of the material under actual 
operating conditions, we will be glad to 










work with you on sample orders. 





Typical Uses for 
Carpenter 
GA Stainless No. 20 
S 
FASTENINGS AND 

TIE RODS 


er 


we 


™ Corrosion Resistance 
and Physical Properties Data... 


SCREENS 


These data pages will give you useful information 
on Carpenter Stainless No. 20 and the jobs it can 
do. For your copy, just drop us a note on your 
company letterhead, indicating your title, and ask 





AGITATORS for the Carpenter Stainless No. 20 data pages. We 
Ye will be glad to put them in the mail for you. 
THE CARPENTER STEEL COMPANY-117 W. BERN ST., READING, PA. 
VALVE & PUMP PARTS Export Department: 233 Broadway, 







New York 7, N. Y. “CARSTEELCO” 


pie 


STAINLESS NO. 20 


Licensed under patents of The Duriron Co., Inc. 








Carpenter Stainless No. 20 is available in the forms 
of bar stock, wire, strip and tubing. 
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Some of America’s most modern 
automotive drives. depend on 
Hydron Bellows Assemblies for 
sealing rotating shafts against 
leakage 








ave Yow 
TEV ANET, ated 


Ballows Aisi 7 


4 





More and more leading firms are improving the quality of . \. 
their products by using bellows assemblies to seal shafts or 5B 
valves against leakage, to control temperature and pressure ; F 
and to transmit motion. Maybe you, too, should consider .e 


bellows assemblies before your designs are too far advanced. 

Our engineering department will gladly study your sketches 

and specifications in strict confidence and make a recom- HYORAULICALLY- FORMED BELLOWS 
mendation. This free service does not obligate you in any AND BELLOWS ASSEMBLIES 

way. Write: CLIFFORD MANUFACTURING COMPANY, 564 

GROVE STREET, WALTHAM 54, Mass. Division of Standard- ALL-ALUMINUM OIL COOLERS 
Thomson Corporation. Offices in New York, Detroit, FOR AIRCRAFT ENGINES 
Chicago, Los Angeles. 


First with the Facts on Hydraulically-Formed Bellows 


HT 


ACccdaane 


| 


Propuct ENGINEERING — Aprit, 1949 


























Build more “SELL” into your product with G-E Components 


herever’ ther | 
choice ! 












BA TANGIBLE EVIDENCE 
“OF QUALITY 


On the counter, where the competition is stacked side by side against it every 


product needs the extra push that finally makes it the customer’s choice. 


Getting the choice— making the most of that last-minute decision—is a cinch 
for the G-E Flamenol* cord set. The big, bold General Electric tag gets attention 


fast. The smart, tough cord and molded-on plug tell their own story of reliability. 


Why not give your product the edge when the choice is being made? Give it the 
sales advantage of the General Electric Flamenol cord set. For more information, 
write to Section Q32-467, Construction Materials Department, General Electric 


Company, Bridgeport 2, Connecticut. 


Irademark Reg. U.S. Pat. Off 


GENERAL @@ ELECTRIC) (27 
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HEATER CORDS are no longer a de 
signer’s nightmare. General Electric 
heater cords are now available with 
the bright, new “400” plug that’s 
designed to look as new as your 
plans for tomorrow. It’s made of a 
tough, solid piece of plastic — and 
you can order from a wide range of 
sparkling colors, Once you see it, 
you'll want the new “400” plug on 
all your heater cords. Let us give 
you more details 


CORD SET ASSEMBLIES — Even simple 
circuits — consisting of cord set, 
switch, and socket — may be costing 
you more than you think. If rejects 
are high —if your space is limited — 
it may pay you to turn this operation 
over to us. If you are interested, 
we'll gladly give you an estimate on 
turning out completed assemblies 
for you. 


COMPONENTS FOR FLUORESCENTS 
are also part of the complete General 
Electric line. Wherever you use 
fluorescents, be sure they're equip 
ped with General Electric compo- 
nents all the way through. General 
Electric switches, lampholders, and 
-tarters help make a fluorescent fix- 
ture a fixture you can count on, 


SERVICE TO MANUFACTURERS—If you'd 
like to know more about General 
Electric accessory equipment — if 
you're interested in custom-made 
components —if you'd like informa- 
tion on our merchandising aids — 
we'll supply you with the informa- 
tion you need. For information, con- 
tact the G-E accessory equipment 
representative in your area, or write 
to Section Q32-467, Construction 
Materials Department, General Elec- 


tric Company, Bridgeport 2, Conn, 





Mneuol 





















WASHING MACHINES 





oT eg eee 


No matter what the product — 
machine tools, electric appliances, 
adding machines, oil burners — 
you can help build user acceptance 
by using and specifying motors 
with built-in Klixon Protectors. 


These foolproof devices keep 
motors operating by eliminating 
motor burnouts. They take into 
account the factors that cause 
motors to overheat and prevent 
them from burning out by cutting 


40 











AUTOMATIC RESET 
MANUAL RESET 


























MACHINE TOOLS | 


KLIXON PROTECTORS 


Assure Long Operating Life 
by Preventing Motor Burnouts in All Types of Equipment 


“off” the power when the tempera- 
ture reaches the danger point. 
Then when the motor cools sufh- 
ciently, they snap “on” the power 
either automatically or by manual 
reset depending on the type of pro- 
tector specified. And because 
Klixon Protectors are built-in by 
the motor manufacturer, you get a 
tested and proven combination of a 
motor and protector matched to 
each other assuring safe protection 
for the life of the motor. 


As a user of electrical motors, it 
will pay you to insist on and buy 
motors with Klixon Protectors. 








KL1x0 


TRADE MARK REG 


SPENCER THERMOSTAT 


Division of Metals & Controls Corp. 
904 Forest Street, Attleboro, Mass. 
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HERE'S WHY 
NEOPRENE PRODUCTS DO 
SO MANY JOBS SO WELL 


a ae : 






x 


They resist 
SUNLIGHT AND WEATHERING—in o 
closs by themselves in resistance to 
rubber's worst enemies. 


They resist 
OILS, SOLVENTS, MOST CHEMICALS — 
set the standord for oil resistance 
throughout industry. 





They resist 
ABRASION, CUTTING, CHIPPING —ore 
tough ond durable under severe serv- 
ice conditions. 





They resist 
AIR AND GAS DIFFUSION—hove low 
permeability to gases—retain oir 
longer. 





a —— <a 


LOW TEMPERATURE STIFFENING — spe- 
cial compounds retain flexibility at 
sub-zero exposure over long periods 





FREE! THE NEOPRENE NOTEBOOK— 
Interesting stories...new, unusual applica- 
tions of neoprene. Write E. |. du Pont de 
Nemours & Co. (Inc.). Rubber Chemicals 
Division E-4, Wilmington 98, Delaware 
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Better r 


made with Du Pon 





for example: 


ubber products are 


Courtesy Marine Products Company, Detroit, Michigan 


The heart of this new pump is a rotor of resilient, 
wear-resistant NEOPRENE 


Constructed to operate at speeds up to 
3600 RPM and pressures up to 60 lbs., 
these new universal units are designed 
to pump both erosive and corrosive liq- 
uids. Engineers specified neoprene for 
the pump’s most vital part—its rotor, 
because of the tremendous strain it 
must withstand. And neoprene really 
does the job! Its inherent resistance to 
the deteriorating influences of corrosive 
liquids and fluids contaminated with 
abrasives made it excellent for this ap- 
plication. Neoprene’s resilience permits 
the passage to fines, chips, grit and 
other foreign matter. And its resistance 
to abrasion, and to permanent distor- 
tion despite constant flexing, assures 
long, trouble-free service. 

Just as neoprene helped the Marine 
Products Company, it may help solve 
your problems involving rubber. Check 
Du Pont neoprene’s many excellent 
properties. We'll be glad to furnish 
technical information. And we'll work 


ApriL, 1949 


with your supplier or help find an ade- 
quate source of supply for finished neo- 
prene products. E. I. du Pont de Ne- 
mours & Co. (Inc.), Rubber Chemicals 
Division B-4, Wilmington 98, Del. 


Tune in to Du Pont ““CAVALCADE OF AMERICA,” 
Monday nights— NBC coast to coast 


NEOPRENE 





Additional information on these pumps is available— 
from Marine Products Company, 515 Lycaste, De 
troit 14, Michigan. 
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REYNOLDS WIRE CO., DIXON, ILLINOIS 







































with WHITNEY 
Roller Chain Drives 


Delivery constant, full power from driver to driver 
mechanisms... that’s one of the major advantages of using 


CHAIN DRIVE IS BETTER 


In addition, Whitney Chain absorbs shock loads without 
breakage, assuring long operating life; while the flexibility 
and adaptability of chain drives simplifies design problems. 

For positive power transmission specify and use Whitney 
Roller Chain... the a// steel drive. Write for information. 


Ease of installation 
Long operating life 
Constant uniform speeds 


chain drives. 7 ste Grip saat 
? : ° ransmission y 
Deeply seated in the sprocket, Whitney Roller Chain eliminates er er 
: ; @ High resistance to shock loads 
power loss because there is no slippage or friction loss. This @ High load ed re 
lee fait 5 ee ie in daieanell ; d igh load carrying capacity 
means that full rated horsepower is delivered . . . constant spee @ Simplifying cronemicsion designs 
maintained . . . highest transmission efficiency always obtained. a iow Misiensace 
* 
6 
* 






WHITNEY CHAIN & MFG. CO. 
ivision of 

W bitney-Hanson Industries Inc. 

204 Hamilton Str., 

Hartford 2, Conn. 


Propucr ENGINEERING Aprit, 1949 

















Response has been terrific! 
There is still time to get your 


Mallory Vibrator Data Book 


— 











coapter 1‘ 
creptet ‘ 


crepter ut 













crepter 1Y 


q Leriati From schools, factories, and engineers all over the 
Nv ower char 
7 Ste varac® 


er 
Che?’ vi 


chevte® country have come enthusiastic letters praising 
the Mallory Vibrator Data Book—the first and only 
one in the field. Some typical remarks were: 
vil 

chavte® ae 

mw ign EXO ite a4 It is one of the finest collections of theoretical 
chapter * ith dio Powe? ° 3 

a and practical data—amply illustrated, but still 


in one small volume 


your company is to be congratulated again 
for coming out with pertinent design data of 
this type.” 


this ts a history making publication and 


very much needed hy engineers in this work.” 


The Mallory Vibrator Data Book brings vou the 
results of eighteen years of specialized experience 
and research. It answers important questions on 
vibrator applications ... information is complete 
. original... cannot be duplicated! This book 
is a “must” for the library of anyone who designs 


or uses vibrator power! supplies. 


You can get your copy by ordering now. The price 


More Mallory Vibrators are used in original 


is only $1.00. Free to reeognized engineers and 
equipment than all other makes combined — teachers when requested on your letterhead. 


Vibrators and Vibrapack* Power Supplies 


M 





SERVING INDUSTRY WITH 


P.R. MALLORY & CO. Inc. Capacitors Rectifiers 

Contacts Switches 

A L L O FR Controls Vibrators 
; Power Supplies 


Resistance Welding Materials 











P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA Reg. U. 8, Pat, O8 
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what 
job 
have 


you 
for these > 


new 
metallic 
colors? 

















Think of the opportunities these new ma- 
terials open up for you: to create new 
sales appeal for your present items; to 
harmonize with metal parts; to get a 
metallic appearance at plastics’ low cost. 

You’ve had polystyrene in metallic 
colors before but not with the perform- 
ance of these new Lustrex formulations... 
low cost, good strength, excellent: mold- 
ability, and the metallie sheen of copper, 











COPPER 
1 


LUSTREX 


ae | 








tages of Lustrex with the realistic me- 
tallic colors that make these materials so 
well suited for so many jobs. 


And best of all... you pay no premium 
price. Copper, Silver, or Bronze Lustrex 
is available now at regular prices. 

See your Monsanto representative to- 
day, or use the coupon below to get sam- 
ples and full information on metallic 


silver, or bronze. You get all the advan- Lustrex. 
FOR A BIGGER DOLLAR’S WORTH, BUY AND USE MONSANTO PLASTICS 
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omy BENDIX OUINTILLA 


ELECTRICAL CONNECTORS 
offer you SCINFLEX* SUPERIORITY! 
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The use of SCiINFLEX dielectric material, an 
exclusive Bendix-Scintilla development of out- 
standing stability, increases resistance to flash- 
over and creepage. And this is only part of the 
many new pl you get with Bendix- 
Scintilla* Electrical Connectors. The contacts 
carry maximum currents with practically no 
voltage drop. In temperature extremes, from 
—67° F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 
volts per mil. Bendix-Scintilla Connectors have 
fewer parts than any other connector on the 
market—and that means lower maintenance 
costs and better performance. 


TRADEMARK 


BENDIX 
Teak, nak = a .\ 


SS 


High strength alumi- 
num alley... High 





CONTACTS 


High current capacity 





SCINFLEX*™ ONE- 
PIECE INSERT 
High dielectric strength 


resistence. 


* SCINFLEX dielectric material 
is a new development that assures 
unequalled insert performance. It is 
available only in Bendix-Scintilla 
Electrical Connectors. 





= — 
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PLUS ALL THESE OTHER FEATURES 


| @ Moisture-proof, Pressure tight 

| gy Radio Quiet 
m@ Single-piece Inserts 

| gg Vibration-proof 

| gp Light Weight 

| High Insulation Resistance 

| @ Easy Assembly and Disassembly 

| @ Fewer Parts than any other Connector 
a No additional solder required 


Write our Sales Department for detailed information. 
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MDSE. 7544 MOSE. 7764 MDSE. 7545 
PLAIN FELT SEAL PLAIN FELT SEAL LAMINATED SEAL (a) LAMINATED SEAL (hb) LAMINATED SEAL (c) 


MDSE. S592 MDSE. 51016 








Felt Seals can work 3 ways for you 





@ Here are the three mechanical sealing functions performed by felt , 
seals: (1) they store lubricants within themselves and hence lubricate Am Felt 
bearings and shafts; (2) they retain lubricants, including pressurized, erican 

within housings, and (3) they exclude dust, dirt, water and other sub- Com any 
stances, giving effective protection against equipment failures due to paves on 

leakage or impurities. There are many types of felt seals, both plain 
and laminated, to meet a wide range of eonditions. For illustrative 


samples and complete technical information, write for Data Sheet No. 
11, “Felt Seals, Their Design and Application”—an authoritative 









GENERAL OFFICES: GLENVILLE, CONN. 
Engineering and Research Laboratories: Glenville, Conn. 


i ° P PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, 
reference on this important subject. And when ordering felt for seals i. Y.5 Detrolt, Mich; Westesty, RL. SALES OFFICES. 
or other uses, be sure it is American Felt. New York, Boston, Chicago, Detroit, Cleveland, Roches- 








ter, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, 
Los Angeles, Portland, Seattle, Montr: 


eal. 
47 





Propucr Encrineertnc — Apri, 1949 








When You Give 
A Turret Lathe 
A 


closer spindle positioning — that means fast load and 
unload of workpieces. 


| 7 


. .. readily adapts ARMATURE SECTION 
Unit consists of only two parts Consists of magnetic material segments welded to steel 
. one fixed and one moving. Brake is automatically back plate . . . for unmatched heat dissipation. Heat 
self-adjusting for life. Wide range of sizes to meet vari- has no effect on efficiency . . . segment expansion is 
ous requirements. Fits N.E.M.A. standard motor shafts. linear . . . keeps full magnet contact at all times. 


THE BRAKE: Note compact design 


Armature is only moving part. 
to machine or motor 


* Warner ICB Units* are low-cost key to more 
automatic, safer operation of wide variety of 
motors and machinery . . . give you infinite con- 
trol of degree of clutch or brake action. For de- 
tails or engineering assistance write: WARNER 
ELECTRIC BRAKE MFG. CO., Beloit, Wis. 





MAGNET SECTION: Uni 
extra long-wearing, molde 
applied through coils imbedded below. 
applies friction plus magnetic attraction for 
powerful braking or clutch action. 


ue electro-magnet faced with 
4 friction material. Power is 
Energizing 
super- 





*ICB Unit — The trade designation for the 
Warner Electcic INDUSTRIAL CLUTCH 
OR BRAKE UNIT. 
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, Courtesy Warner & Swasey | 
ANSWER: You reduce machine handling time and 
increase production because you get fast, more fully 
automatic cycle operation. The W &S 16” Electro- 
Cycle turret lathe, especially designed for machining 
non-ferrous metals, uses the Warner Electric Indus- 
e trial Brake. It gives lightning fast spindle stops and 


























Sealing cover plates 
that position internal parts 








Send for this gasket handbook 


You'll find useful application and 
specification data in the new, en- 
larged 24-page booklet, ‘‘Arm- 
strong’s Gasket and Sealing Ma- 
terials.” It contains up-to-date data 
on synthetic rubber, cork-and-syn- 
thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


AVIiPI AIT 


GASKETS * PACKINGS ® SEALS 
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Where a removable cover plate positions 
internal parts, a metal-to-metal joint pro- 
vides positive alignment and rigidity. 
The most practical sealing material for 
metal-to-metal joints is one that is truly 
compressible. Truly compressible gaskets 
do not side flow under pressure. They de- 
flect only in the direction of the applied 
load. Hence they won't extrude and inter- 
fere with correct mating of the flanges. 
Typical of truly compressible materials, 
Armstrong's DC-100 Cork-and-Neoprene 
will compress up to 33° ¢ without ap- 
preciable side flow. And with most fluids, 
its resistance is equal to straight Neoprene. 
Used to seal the flange in figure 1, DC- 
100 replaced a flat paper gasket. Varia- 
tions in paper thickness had caused mis- 
alignment of internal parts. The confined 
cork-rubber gasket insures positive align- 
ment and provides a lasting, oiltight seal 
The flanged journal of a calender roll 


modern gasket and joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, aut tive, petrol: , and 
transportation industries. Also in- 
cluded are typical applications and 
current government specifications. 

For your free copy, fill in coupon 
at right and mail today. 





LO 
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was sealed by a flat rubber gasket as in 
figure 2a. Each timé worn journals were 
replaced, however, lack of parallelism 
made a costly grinding operation necessary. 
The journal, modified in figure 2b, per 
mits quick, on-the-job replacement with 
positive alignment. The cork-and-rubber 
gasket seals coolants and compresses to 
permit perfect mating of the flanges. 
Armstrong’s cork-and-rubber is made 
with natural or synthetic rubber to obtain 
the desired solvent resistance. By adding 
calculated amounts of compressible cork to 
these non-compressible rubbers, Armstrong 
produces compounds in which side flow is 
controlled within specified limits. 
Versatile cork and rubber may help 
solve your sealing problems. We suggest 
that you discuss your application with an 
Armstrong representative. He can 
suggest suitable materials and sup- 
ply samples for experimental use. 








| ARMSTRONG CORK CO. 
| Gaskets and Packings Dept 
7104 Arch Street, Lancaster, Pa. 


Aprit, 1949 


NAME 
COMPANY 
ADDRESS 
CITY 


Please send me at once a copy of the new 24- 
page booklet, “Armstrong’s Gasket and Seal- 
ing Materials.” 


49 











Compare this SGM 
and EIT Cla (Yor with 


any you are now using! H 





OW durable are filters, strainers and screens 
in the equipment you design? 



























They won't be sources of trouble if you use wire 
cloth made of Monel*, Nickel or Inconel*. 








These metals are rustless...corrosion-resisting... 
strong...tough. They endure extremes of tempera- 
ture. They stand abrasive wear. 


All standard weaves and meshes are available, 
as well as special construction for “special” jobs. 
You can specify just the type you need to build 
long life into your products. 


This cloth can be fabricated into any practical 
shape or size elemert. Seams are readily joined by 
brazing, soldering or welding; retain full corro- 
sion resistance. 


The price? It’s a surprise. Due to excellent work- 
ing qualities, weavers can produce wire cloth of 
Monel, Nickel or Inconel at prices comparable to 
what you are now paying for cloth of less durable 
metal. Fine weaves of Monel often cost less! 


Consult any quality weaver. He'll be glad to 
quote on the wire cloth you need. For booklet, 
“ESTABLISHED WEAVERS.“ write to our Frank Bailey. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. *Reg. U. 8. Pat. O% 





EMBLEM .. OF SERVICE 


“Task Metals” for Industry = * ifepistiti: 
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f AE sore ONE HAND 


SAVES TIME...MONEY 


HYSTER HYSTAWAY 


—the Red Elastic Collar helps 
JUMP PRODUCTION...CUT COST! 


The nut and jam nut combination for- 
merly used on the clutch adjustment 
rod of the Hystaway —tractor-mounted 
excavator manufactured by the Hyster 
Company at Portland, Oregon, had two 
disadvantages: (1) two wrenches were 
required to adjust the clutch (one to 
hold the first nut, and one to loosen and 
reset the jam nut); and, (2) it was 
difficult to get two hands through the 
limited frame opening. 

After exhaustive experimentation, the 
Company adopted Elastic Stop Nuts. 
Now clutch adjustment can be made 
quickly, easily and exactly— 
with one hand. 

Further, since Elastic Stop 
Nuts lock in position anywhere 
on a bolt or stud, only one ad- 


i-~S 


justment is usually necessary—the first. 
Once this adjustment is made, the Red 
Elastic Collar maintains that precise 
setting permanently. Neither vibration 
nor impact will shake the nuts loose. 
Also, Elastic Stop Nuts keep bolt and 
nut threads rust-free . . . seal against 
liquid seepage along bolt threads . . . 
do not damage the threads. And, of 
course, Elastic Stop Nuts are re-usable. 

HERE'S A CHALLENGE Send us complete 
details of your toughest bolted trouble 
spot. We'll supply test nuts—FREE, in ex- 
perimental quantities. Or, if you want 
further information, write 
Elastic Stop Nut Corporation 
of America, Union, N. J. Rep- 
resentatives and Agents are lo- 
cated in many principal cities. 


 _4 


ELASTIC STOP NUTS 


i HIGH 
NY) TENSILE 
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SIZES IMMEDIATELY 








THE FAMOUS RED ELASTIC COLLE 
S VISIBLE EVIDENCE OF 


LOCKING SECURITY 


Thfeadless and permanently elastic 
it provides these 4 outstanding 
features: 


1. Protects against nuts loosening 
due to VIBRATION 

2. Keeps locking threads CORRO- 
SION FREE 

3. Provides for accurate BOLT 
LOADING 

4. Seals against LIQUID LEAKAGE 
along the bolt threads 





OVER 450 TYPES AND AVAILABLE FROM STOCK 















THERE’S NO 
QUESTION , 
ABOUT THE 
TENSION 


a 
PB 





° For the “‘know-how’’ to obtain and hold correct spring 
tension is Gibson’s long suit! Every safeguard in design, 
toolmaking, production, heat-treating and finishing is 
aimed at one result——uniform, long-lived spring action. 


’ 


We’ll be glad to relieve the “‘tension’”’ in your plans for 
mechanical motion. Gibson puts it where it belongs 


in the spring. 


SMOOTH ACTING 











The William D. Gibson Co. 


CLIPS SMALL STAMPINGS DIVISION OF ASSOCIATED SPR 
eg : WIRE FORMS 1800 CLYBOURN AVE., CHICAGO 14, ILL 










> CORP 
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Radio stations can take no chances on “outages” —time off 
the air is costly. For split-second timing, efficiency, and 
continuity, all vital operating information must be readily 
available to the control engineer at a glance. 

For these reasons, instruments of unfailing performance 
and quick readability are a must. The Westinghouse 


4 , instruments at KMOX solved these problems. They also 
on- e-j0 proo : provide co-ordinated styling and smart appearance. 
What are Y OUR electrical measuring problems? 


Would they include—reliable performance... styling ... 
size . . . readability or different types of service .. . port- 
able . . . switchboard .. . panel . . . recording? 

The vast lines of Westinghouse electrical measuring 
instruments provide you with the answers to all of these 
problems. Every Westinghouse instrument is backed up by 
more than 60 years of skill, “know-how”, and experience 
in every field of industry. -40362 








Westinghouse Instruments Also Provide You With 
a a ty Dials that stay white under ® Springs that remain con- 
Where relabilliy all conditions stant for life 
7 e Magnets that stay perma- ® Quick delivery of more 
and readailily ; nent different ratings and types 
V3 A Pivots with high shock capac- * Complete Nationwide Serv- 
SG a Wf AUT 
TT ll 


ity and low friction ice 

















Westinghouse instrument spegialists are available in the field for 

consultation on your instrument problems. Call your nearest 

Westinghouse office, or write Westinghouse Electric Corporation, 

P. O. Box 868, Pittsburgh 30, Ba. 

| Send for Booklet B-2209-A, Cemmunication Instrument Booklet 

B-3283, or Switchboard Instrument Booklet B-3363. 
e 









New 50,000-watt transmitter at station 
KMOX, St. Louis. This station is one of 
the important links in the Nation's vital 
educational, news, and entertainment 
industry. 


For more than half a century, countless 
industries have looked to Hyatt for roller 
bearings in sizes and types to meet every 
application and position. 

Down through the years progressive 
design engineers in the general industrial 
—agricultural—automotive—construction 
and railroad fields have selected Hyatts 
for high quality and dependable per- 
formance. 


Leading manufacturers use Hyatt 


Roller Bearings in machines and equip- 


ment to give the buyer the utmost in care- 
free, longer service from his investment. 
Hyatt engineering advice regarding bear- 
ings is yours for the asking. Hyatt Bearings 
Division, General Motors Corporation, 


Harrison, New Jersey. 
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WORLD’S LARGEST HEADS 





OO Ata a oe mete 


It’s another “World’s Largest” for Lukens—this new 
machine, capable of spinning heads up to 20’ 6” in 
outside diameter. Now it is seldom necessary to resort 


to sectional flanging of heads with accompanying con- =, 
struction and X-raying problems. 2 | 


64 years of head-forming experience at Lukens went 
into the design of this new machine. That same know- 
how guides the production of Lukens Heads in the 
widest range of sizes, gages, styles and materials ob- 
tainable, including Clad Steels and nonferrous metals 
from 4” to 20’ 6” in diameter, or from 3/16” to 
6¥,” thick. 

In addition to the 3989 standard Lukens Heads listed 
in Catalog No. 1, obtainable promptly from dies avail- 
able, Lukens has many sizes of Standard and ASME 
Flanged and Dished Heads in stock listed in Bulletin 
433. For copies, write Lukens Steel Company, 405 
Lukens Building, Coatesville, Pennsylvania. 


LUKENS “Head Work", a 16mm motion picture in sound and color, on spinning and pressing of Lukens 


Heads is available without charge. Running time: 27 minutes. Write for a booking date. 














! 
{ 
oe ee 


FOUR INCHES TO OVER TWENTY FEET IN DIAMETER 


+ + SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL « « 
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for POWER, 


There’s a Great New Ford Industrial Engine 
that’s RIGHT for Your Job 


Ford Power is RIGHT 3 Important Ways 


RIGHT POWER— Your choice of five rugged workhorses in the com- 
plete Ford Industrial Engine line. There's one just right for your job. 
























Ford 120 Four Cylinder 
Industrial Engine 


(120 cu. in. displacement) 2 RIGHT FEATURES — You're always right up to date when you specify 


Ford Power. Every model has all the latest benefits of Ford's famed 
progressive engineering. 


RIGHT SERVICE—Ford Dealers are everywhere, with the facilities and 
Ss experience for keeping Ford Industrial Engines right on the job—for 
longer life, greater service, lower costs. 


Ford Industrial Engines Power— 


Agricultural Machinery . . . Orchard Equip- 
ment... Air Compressors... Road and Con- 
struction Machinery . . . Derricks and Hoists 
... Electric Generating Plants... Arc Welders 
. . . Fire-Fighting Equipment . . . Industrial 
Tractors ... Lumber and Sawmill Equipment 
... Oil Field Equipment... Pumps... Railway 
Motor Cars . . . and many other applications. 


Ford 226 Six Cylinder 
Industrial Engine 


Ford 239 V-8 
(226 cu. in. displacement) 


Industrial Engine 
(239 cv. in. displacement) 


- POWERED 
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Pick FORD 


Made throughout to Ford famed hi-precision manu- 

facturing standards... Fully counterbalanced crank- 

Only Ford shafts . . . Large, precision, replaceable main and 
connecting rod bearings ... Long life, high-chrome 

nickel alloy valves ... Moly-chrome alloy steel valve 
seat inserts . . . Shot-blasted, rust-proofed valve 
springs .. . Full-floating, tubular piston pins. . . Full 
Have All These pressure lubrication to all bearings . . . Deep oil 
pans with clean-out plates .. . Direct, gear-driven 

camshafts with aluminum timing gear . . . Remov- 

Features able cartridge type oil filters . . . Hi-capacity, full- 
jacketed, thermostatically controlled cooling . . . 

Balanced carburetion .. . Full-automatic distribu- 

tors... Drop-forged connecting rods ... Plus many 

other advancements applying to individual engines. 


Also ilable to fe ‘ers, through the Industrial Engine Department, are any com- 
ponent Genuine Ford Parts including front and rear axles, transmissions, brakes, wheels, etc. 





Industrial Engines 






















Ford 337 V-8 
Industrial Engine 
(337 cv. in. displacement) 








Specifications of Ford Industrial Engines 





= —r 


| cyt | Bore end | Displ. 
Model inders | Stroke cu. in. 


5 + 


Dyn. B.H.P.| Max. Torque —— mn bi 








| transmissions 
120 4 3%x3% | 120 36@2400) 84#’ @ 1600 and power take- 
off. Also complete 























power unit. 
.3x4.4 226 80@7400| 182#’ @’200 
- } : | a) € 3 wll. Ctch; 3, 4 and 5 
239 | V-8 | 3%x3%| 239 85@2400! 187#’ @ 1600/ Swemaen: Ot 
= T 7 . T : power take-off. 
254| 6 | 3.5x4.4 254 95@2400| 212#’ @1200 
ic ek 5 ee 3 Clutch; 5 speed trans- 
337. V-8 | 3%x4% _ 337 +117@ 2400) 257#’ @ 1600) mission; direct drive 
| power take-off. 








Fira 


INDUSTRIAL ENGINES 


Ferd 254 Six Cylinder 
Industrial Engine 
(254 cu. in. displacement) 


FORD MOTOR COMPANY 


INDUSTRIAL AND MARINE ENGINE SALES DEPARTMENT © DEARBORN, MICHIGAN 
WHEN IT’S FORD-POWERE D 
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CHECK THESE BW ADVANTAGES 


No vents or exhaust fens: 
The Bruning Model 93 is 
completely odorless . . . can 
be used anywhere in the 
office without the slightest 
offense. 


yrr 


No plumbing connections: 
There are no pipes to con- 
nect, no water to supply or 
drain away. The Mode! 93 
is mounted on casters, is 
moved where needed. 


Built-in transformer: The 
L | = Model 93 is the first large 


volume whiteprinter which 
— EN protects you against volt- 
= 








age fluctuations common to 





r ] power lines. Assures longer 

= 44 lamp life, more uniform 
r | i prints, as well as sovings 
on BW Materials. 








sides of the print receive a 
thin, measured film of BW 
Developer Solution at once 
This assures flat prints, 
never under- or over-devel- 
oped. 


r | Uniform developing: Both 

















Other Bruning Products 

you should know about 
Drafting Machines + Sensitized Papers & 
Cloth + Tracing Papers + Erasing Machines 
Drafting Room Furniture + Slide Rules 


Surveying Instruments + and many others. 


RUNING 














HITEPRINTER Dy, 


Now all your departments can handle their copying jobs with a single 
versatile machine: the Bruning Whiteprinter, Volumatic Model 93. This 
brand new machine at last provides you the necessary volume and 
high speed (up to 105 sq. ft. per minute). At the same time, through 
simpler operations and less wastage, it reduces copying costs. 


The Volumatic produces sharp, highly 
legible copies of engineering drawings, 
documents, or anything that is printed, 
drawn, written, or typed on a translucent 
medium. It copies charts, plats, letters, 
invoices, financial reports—and many 
other items. Its operation is so simple 
that a girl can learn to run it in less 
than an hour. 


Send today for full information. Let us send you a file of literature 


describing the new BW Volumatic Model 93 and other Bruning Whiteprinters, 
and the BW Mediums you can use with them. See for yourself the extreme 
versatility, economy, and speed of these machines. There is no obligation. 


Charles Bruning Company, Inc. 


4736-44 West Montrose Avenue, Chicago 41, Ill. 


The Volumatic takes cut sheets or roll 
stock with equal facility. It produces 
sharp BW Prints from post card size up to 
42 inches wide and of unlimited length. 
You can have light, medium, or card- 
weight BW Prints; BW Prints on tinted 
stocks; BW Prints on film or cloth; or BW 
Prints with colored lines. BW Prints are 
delivered front or rear, neatly stacked. 

















New York + Newark * Boston Pittsburgh - Chicago - Detroit 
Cleveland + Milwaukee - St. Louis Kansas City, Mo. + Houston 
Los Angeles San Francisco + Seattle 
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Aleoa Fasteners are corrosion resistant all 
the way through—won’t ever red rust- 
streak your aluminum assemblies. Made of 
tough aluminum alloy, they pull up into 
a strong, tight joint. 

Aleoa Fasteners are available from 
stock with Phillips or slotted heads; in 
sheet metal, wood and machine screws; 


standard threads in all popular sizes and 
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FASTENERS” 





Alcoa Aluminum Fasteners offer you 
corrosion resistance at lowest cost 


head types; nuts, bolts, washers, lock 
washers, solid or tubular rivets and cotter 
pins also available. 

Investigate the low cost and sales ad- 
vantages Alcoa Fasteners can give you! 
Write today, on your letterhead, for free 
samples to ALUMINUM ComPANY OF 
America, 618 Gulf Bldg., Pittsburgh 19, 


Penna. Please specify types and sizes. 


S 
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UNUSUAL NEW DU PONT PLASTIC 
USED IN VARIETY OF NEW PRODUCTS 


Versatile polythene promises 
to play big part in future of 
American industry 


Have you seen the new ice tray that re- 
leases its cubes at a twist of the wrist? Or 
have you seen those new bott/es that spray 
out their contents when squeezed . . . and 
won't break when dropped? 


These and hundreds of other fascinating 
new products are being made of Du Pont 
polythene . . . one of the most remarkable 
materials of modern chemistry. 


Polythene molding powders are made in 
a wide range of colors by the Plastics De- 
partment of the Du Pont Company. Ex- 
truders, molders, and other processors con- 
vert the material into molded products, 
film, tubing, tape, filaments, etc. 


In thin sections, polythene is tough and 
flexible. A new baby bottle made of poly- 
thene is soft, pliable, and strong. It needs 
no sterilizing. And it costs so little it can 
be thrown away after use. 

In thick sections, such as pipe, polythene 
is relatively rigid. It resists most chemicals. 
As tubing it can be bent around corners, 
and rolled like a cable for easier handling. 





During the war, polythene first came 
into use as an insulation material for high- 
frequency wire and coaxial cable. Since 
then it has found wide use in the electrical 
field. Current uses include jacketing for 
power cables and insulation for the coil in 
a new watt-hour meter 


Polythene’s unusual combination of 
properties is especially useful in the pack- 
aging field. It can be heat-sealed. It keeps 
out water, dust, and bacteria. And it stays 
tough and strong at low temperatures... 
is tasteless, odorless, and nontoxic. Items 
now pac kaged in polythene Inc lude foods, 
cosmetics, corrosive chemicals, and metal 
parts 


Manufacturers are making more and 
more new products of all types with 
DuPont polythene. For polythene offers so 
many advantages at low cost— including 
ease of molding, extrusion and machining. 

The demand for polythene still exceeds 
the supply, but « ontinuing increases In pro 
duction are being pushed to catch up with 
demand. More information on uses and 
specific properties of polythene can be 
obtained from E. 1. du Pont de Nemours 
& Co. (Inc.), Plastics Department, Empire 
State Building, 350 Fifth Avenue, New 
York 1, N. Y.; 7 South Dearborn Street, 
Chicago 3, Illinois; 845 East 60th Street, 
Los Angeles 1, California 
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APRON, pitcher, tumblers, ice-cube tray, ice tub, bowls, sugar bowl, cream 
pitcher and tablecloth protector are all made of Du Pont polythene. Names 


of manufacturers of items shown above 





SQUEEZABLE BOTTLES, blow molded from poly- 
thene, package products ranging from cos- 


metics to corrosive chemicals. (Deodorant 
bottle molded by Plax Corp., Hartford, 
Conn., for Jules Montenier, Inc., Chicago 





my Y eee 
DISPOSABLE BABY BOTTLE made from 
Du Pont polythene extruded as continuous 

flat, sterile tubing; heat-sealed to form 4- or 
8-oz. sections. (Made by Shellmar Products 
Corp., Mt. Vernon, Ohio. 


available on request. 





POTENTIAL COlL for new watt-hour meter is in- 
sulated with Du Pont polythene for greater 
strength, reliability and secure positioning. 

Watt-hour meter manufactured by General 
Electric Co., Schenectady, N.Y. 


Plastics 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 
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THIS PHOTO OF FINISHES 
HAS STARTED A RACE 
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Here are some of the available patterns. From 
left to right: grained leather, squares, stucco, 
diamonds, ribs horizontal, and ris vertical. 








New Reynolds Embossed Aluminum Sheet Eliminates Surface Finishing 





/ANOTHER amazing development in aluminum products ... from panels on coin merchandising 
+ from Reynolds! This time it’s aluminum sheet machines to truck body sections, and even for roof- 
with the new beauty of embossed finishes. Watch ing. These users are also enjoying the other ad- 
wise manufacturers rush to take advantage of this vantages of aluminum . . . such as three times the 
development, because it brings sweeping fabrica- metal per pound to work with, less handling cost 
tion economies. Look for attractive new products, due to reduced weight, lower shipping cost. Alumi- 
too, when designers get going with this new idea. num is easier to work, faster on production lines. It 

: : offers smart new styling for products. 

For example, an embossed finish offers you a par- ; * Ale : 
tially fabricated product ... provides big savings For information = this new embossed sheet and 
over involved finishing methods. And it’s a better every kind of aluminum to economically improve 
finish that adds new beauty. Scratches won't show, your product, call your Reynolds Distributor or 
glare is cut, and you know aluminum won't rust. the nearest Reynolds Office, 
Embossing also affords selective stiffness or greater listed under “Aluminum” 
over-all rigidity, according to the pattern chosen. __ in the classified section of 
Embossed sheet can be drawn, formed, etched, or your telephone directory, 
welded. Available now in quantities for develop- or write to Reynolds Metals 
ment work. Company, Aluminum Divi- 

The race has already started—manufacturers are sion, 2545 South Third St., FINISHES FOR ALUMINUM 
using the patterns shown above for a host of better Louisville 1, Kentucky. Send your request for this in- 


formative book on your com- 
pany letterhead and receive 
your copy without charge. 






REYNOLDS 
Lifetime ALUMINUM 


REYNOLDS PIONEERING MADE ALUMINUM: COMPETITIVE... TAKE ADVANTAGE OF Th 
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Torrington Spherical Roller Bearings 
Stand Up to Shock and Deflection 
In Rowe Timber King Yarders 





For handling heavy materials like logs, beams and pipe, Timber 
King Yarders have to be rugged. To back up a 32-ton line pull, and 
make sure each Yarder will stand up to hard usage and severe 
shock, Rowe Machine Works uses 6 Torrington Spherical Roller 
Bearings on main, haulback and strawline drums 





Easy handling and installation of Spherical Roller Bearings, duc 
to their unit design, is appreciated both in assembly and servicing 
Readily accessible, the bearings, reduce down time in the field. 
Were it nec essary, two men ¢ ould easily dismount and remount all 
six bearings in a day. 


These precision bearings give the low torque that means easy 
starting under heavy loads, smooth running with low power con- 
sumption. When shock loads deflect drum shafts or distort yarder 
frames, Spherical Roller Bearings compensate automatically for 
misalignment, keep rolling effortlessly. 





Welded construction of yarder frames would make it difficult to 
secure accurate alignment with rigid bearings Spherical Roller 
Bearings make proper initial and running alignment a matter of 
course. Time is saved in assembly. Long service life 


is assured 
under the most severe operating conditions. 








In equipment you build or operate, specify Torrington Spherical Roller Bearings 
for long service life and minimum maintenance attention. Our engineers offer 
their experience to help you with your friction problems. Write us today. THE 
TorRINGTON Company, South Bend 21, Ind. or Torrington, Conn. District offices 
and distributors in principal cities. 


SPHERICAL 
TORRINGTON oz; BEARINGS 
Spherical Roller + Tapered Roller - Straight Roller Needle 
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Where purity 


1s 


all-important .-- 


In this modern midwestern dairy, all 
process tubing and piping are made of 
easy-to-clean, sanitary stainless steel tub- 
ing and pipe. And in keeping with the 
bright, gleaming appearance of the proc- 
essing eqiftpment, even the air lines and 
electrical conduit are made of 
stainless steel tubing. 





@ In the processing of food, chemicals, 
pharmaceuticals and many other products, 
there can be no compromise with cleanliness, 
sanitation and freedom from contamination. 
That's why ELECTRUNITE Tubing and Pipe 
—made of gleaming Republic ENDURO 
Stainless Steel—are widely used for countless 
applications in these fields. 


Because stainless steel inherently is a sanitary, 
non-contaminating material, ELECTRUNITE 
Stainless Steel Tubing automatically affords 
these basic advantages. And as produced by 


Republic’s improved electric welding processes, 
this modern tubing is uniformly ductile, strong, 
sound and round .. . free from scale and scale 
pits both inside and out. 


Where purity is all-important, the extra cost 
of stainless steel is extremely inexpensive 


insurance against sub-standard product quality. 
For complete information about ELECTRU- 
NITE Stainless Steel Tubing and Pipe, write 
today for the name and address of your 
nearest ELECTRUNITE Distributor. 


REPUBLIC STEEL 
CORPORATION 


STEEL AND TUBES DIVISION + CLEVELAND 8, OHIO 
Export Dept.: Chrysler Bidg., New York 17, N.Y. 
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I; pays to use your 
custom molder'’s know-how 


say Jewel Radio Executives 


ey 


PROJECT: 
Radio and Clock Cabinet 


CUSTOMER: 
Jewel Radio Corporation 
New York, N. Y. 

MOLDER 
Tech-Art Plastics Co 


MATERIAL: 
Mortle-Finish Durez 











CHANGING HOLE LOCATIONS on the bottom of 
the cabinet was required for various production 


runs. Tech-Art’s solution was to use m 


multihead drills instead of a cam action mold. 


@ “How many can we turn out... how 
fast?’ An experienced custom molder 
sitting in at your planning councils can 
often raise the number that you'd get 
otherwise 

The Jewel RadioCorporation showed 
Tech-Art Plastics Co. the sketches of a 
new radio and clock cabinet. Fast work 
was urgently wanted...and the finished 
cabinet weighing almost two pounds 


A new hit with plastics users everywhere 
is the handy" Durez Check-Chart."’ Write 
for yours. Durez Plastics & Chemicals, Inc., 
154 Walck Ra., N. Tonawanda, N. Y. 


Phenolic Plastic 


would need a rather large mold. 
Despite this, Tech-Art engineers of- 
fered constructive suggestions, designed 
the mold, recommended a general-pur- 
pose Durez phenolic plastic, and went 
into production within 10 weeks. 
When a second mold and produc- 
tion line method were put into opera- 
tion, the molder produced at the un- 
usually high rate of 1800 cabinets per 





HIGH RATE OF PRODUCTION was achieved for 
this customer by using semi-automatic compres- 
sion presses and Thermall electronic pre-heating 
equipment in molding the Durez plastic cabinets. 


day. This schedule of deliveries is being 
held month after month on a seven- 
day-week basis. 

Since the success of any part depends 
on the material used in it, Durez field 
technicians often team up with molders 
and customers in product planning. 

We'll gladly serve you...and our ex- 
perience as phenolic specialists covers 
the entire history of the industry. 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 





PHENOLIC PLASTICS THAT FIT THE JOB 
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De tot  trseouotble/ 


SuVeneer Clad Metal’s solid copper, monel or nickel 
cladding is bonded to low-carbon strip steel for keeps! 
Tt cannot be separated by mechanical means—you can 
use full freedom in new product design and count on 
dependable fabrication results. Get the special benefits of 
these solid metals combined with a strip steel base—specify 
and use SuVeneer Clad Metal! 
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CLAD METAL 
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Thermostat Metal Tolerances of 


nw. 0000000000 


NO We're Not Quite That Good But We Are Getting Closer Every Day! 


Sounds ridiculous that tolerances can be held to the "Nth 
degree”... butat General Plate we are getting closer to 
it every day because it has become increasingly important 
that thermostat metals be accurately rolled. In fact, one 
of our customer's “specs” calls for Truflex Thermostat 
Metal with a tolerance + .00005,... and through our 
high precision-manufacturing process, we are meeting it 
with every delivery. 

General Plate manufactures Truflex Thermostat Metals 
in a complete line of combinations large enough to meet 
all requirementsin temperature range, electrical resistance, 
size, shape and cost. Truflex Thermostat Metals are avail- 
able in raw stock in sheets and coils... or completely ¢ 

fabricated parts ready for assembly into your products. Typical Truflex formed elements and assemblies. 
It will pay you to investigate General Plate Truflex MAIL COUPON TODAY! 
Thermostat or Contact Metals. Write for information 
and engineering assistance. 


GENERAL PLATE 





GENERAL PLATE Division of Metals and Controls Corporation 
104 FOREST ST., ATTLEBORO, MASS. 
Gentlemen: 


Please send me information on Truflex Thermostat Metals 


Ps, ns / : - 

Division of Metals and Controls Corporation = 7 

104 FOREST STREET, ATTLEBORO, MASSACHUSETTS a . . joni 
4 OEE 


eee we ew wm eee 


1-449 
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If your application requires maximum capacity for 
thrust loads in one direction only or combined radial 
I and thrust loads with predominant thrust load, specify 


WHEN ©! Federal Ball Bearing Series 7200, 7300 or 7400. 
p These Federal bearings are so engineered that the 
TO USE pe | angle of contact between the balls and the races will 


be more nearly in line with the resultant pressure from 

SINGLE-ROW combined thrust and radial loads than would be the 

case with single row radial ball bearings. Higher outer 

RADIAL- ring shoulders on the thrust side and deep, continuous 

THRUST inner ring raceways assure maximum ball contact area. 

The low outer ring shoulder opposite the thrust face per- 

BEARINGS mits the use of the maximum number and size of balls. 

4 These features give Federals their consistently high load 

carrying capacity. The bearings are non-separable after 
assembly and not adaptable for pure radial loads. 


Federal Single-Row Radial-Thrust Bearings are 
made in light, medium and heavy series to cover a wide 
range of applications. Our Catalog “K” includes ball 
bearing selection charts to help you compute bearing 
loads, determine load ratings for all bearings at all 
speeds, and select the type and size ball bearing best 
suited to your application. It also describes these and 
one of the most complete lines of ball! bearings...every 
type and size...shielded and sealed...for every anti- 
friction need. (A few of the many types are illustrated 





above.) Write for your copy today. 


THE FEDERAL BEARINGS CO.,INC. - POUGHKEEPSIE, NEW YORK 


as a all 

Wlakers vie Sone Ball? Boars J 
REPRESENTATIVES CATED aT ‘ 

2640 Book Tower, Detroit 26, Michigan + 8 South Michigan Ave., Chicago 3, I/linois 
402 Swetiand Building, Cleveland 15, Ohio 


, FEDERAL BALL BEARINGS 






ORG 


Quality since 1908 


3 ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 


r 
y 
—, 
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Cold-Formed Shapes 


used by maker of contectionery equipment 


The cold-formed shape shown here serves as a 
chain guide in multi-tier cooling conveyors 
produced by a leading manufacturer of con- 
fectionery and bakery equipment, who reports 
it much more economical and practical than the 
part produced by welding, formerly used. We 
make it on cold-roll forming machines from 10 
gauge steel strip, and furnish it to the customer 
in long lengths. 

Chain guides are but one of scores of ways 
in which Bethlehem Cold-Formed Shapes are 
being used today in many types of industry. 
And week after week new uses, some so origi- 
nal that they come as a surprise even to us, are 
being discovered for these versatile shapes. 

Bethlehem Cold-Formed Shapesare produced 
from strip, sheets or plates. They are uniform in 


thickness, and economical to install and use. 
They have an excellent strength-weight ratio, 
and a relatively scale-free surface. We make 
them in all gauges from 7 to 24, inclusive, our 
complete shop facilities enabling us to meet 
practically every need. 

You may not have suspected it, but there 
may be a place where Bethlehem Cold-Formed 
Shapes could be used to advantage in your 
business. We'll look into it for you, if you wish. 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 

On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Stee! Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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This booklet tells you why... 





ONLY PHILLIPS SCREWS 
offer these 


5 essentials of a STANDARD 
Cross Recessed Head Screw 


avine® 
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ww? ew" 
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Because Phillips, and only Phillips 
Recessed Head Screws meet all five 
requirements, they are your logical 
choice for practical production driving. Spec- 
ify Phillips and gain all the advantages that 
standard Cross Recessed Head Serews can 
contribute to your product’s manufacture. 


Everyone in Industry responsible for screw 
selection should have this Fact-Full Booklet. 


It lets you in on the important facts you 
can’t afford to overlook when you choose 
cross recessed head screws. It's FREE. Use 
the coupon... send it today. 


i ’ 
-—" ano Oy, 
PHILLIPS @~4<% Head SCREWS PT o Wort ween e 
sae wen gids Oa _ “ we 


. : “yo 
Wood Screws + Machine Screws +  Self-tapping Screws + Stove Bolts 1 “pane eid privine * 
18 











‘ 
oa ron 


American Screw Co. F SOURCE Russell Burdsall & Ward gre “© ac? oo? 

Camear Products Co. Bolt & Nut Co. 4 ga me tot Pre a 

Central Serew Go. a Seovill Manufacturing Co. Sen ge? ae" 

Continental Serew Co. National Screw & Mfg. Co. Seaboard Serew Corp. 4 peo? ee at 

Corbia Serew Div. of Shakeproo! inc. eo? <ae* 
New England Serew Co. ape -* -* 

American Hdwe. Corp. par Paap cven The Mfg. Ca 4 gee °° 

Elco Toot & Screw Corp. alee wre ~ The Steet Consany of Canada, Ltd. nome ee ° 

The H. M. Harper Co. Pawtucket Serew Co. Sterling Bolt Co ae aoe 

Lamson & Sessions Co. Pheoll ing Co. ¢ Serew Products, tne. ony: *” ae 

Milford Rivet and Machine Co. Reading Serew Co. Wates-Beech Corp. : Y com? . ve 

National Lock Co. Reckford Screw Products Co. Wolverine Bolt Company PT od 
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tlie li base 


Look at the jobs U-S-§ | 


Alloy Steels provide strength beyond the ordinary 


The world’s biggest dipper (the 45 cubic yard dipper on this 
Marion Power Shovel Company's coal stripping shovel) offers 
conclusive evidence that U-S-S Carilloy Steels provide strength 
that is far greater than ordinary structural steels. A new, superior 
strength copper-nickel-molybdenum steel developed for the Marion 
shovel by Carnegie-Illinois engineers reduced the weight of dipper 
and handle 30,000 Ibs—made possible a 14° increase in shovel 
output—and was readily welded. When your designs require the 
unusual in strength — put it up to U-S-S Carilloy Steels 
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CARILLOY STE 


N THOSE vital parts of equipment—where greater 
I strength and toughness are required — where 
weight reduction or increased resistance to wear, 
fatigue, and shock is necessary — where it is 
imperative to withstand high temperatures and 
pressures —U-S-S Carilloy Steels will meet your 
requirements efhciently and economically. 

For with these special purpose steels, you can 
obtain practically any combination of desirable 
properties to exactly fit your product require- 
ments (and your fabricating processes ). 

U-S-S Carilloy Steels include Bearing Steels . . . 
Aircraft Quality Steels ... Creep Resisting Steels 
... Triple Alloy and Special Analysis Steels, as 
well as other AISI and SAE Steels. They are 
available in all grades, in all finishes and treat- 
ments, and in the cidest range of forms and sizes 
available anywhere. They are produced by either 
Electric Furnace or Open Hearth process. 

These superior alloy steels and the specialized 
metallurgical and engineering knowledge accumu- 
lated in their widespread application are available 
to help you build greater efficiency, greater per- 
manence and greater sales appeal into your prod- 
ucts. We welcome the opportunity to work with 


you. 


ELS are doing! 





Alioy Steels withstand high temperatures 


The U-S-S Carilloy Steels recommended for high temperature service 
have demonstrated high resistance to creep. They maintain high strength 
at high temperature. They can be heat treated to develop optimum 
properties. In addition a wide range of types is available to meet the 
design requirements. If you are designing oil stills or cracking units 
pressure tanks, steam turbines, boilers, superheaters, pumps, valves and 
piping that must operate under high temperature and high pressure — 
U-S-S Carilloy Steels will do the job. 





Alloy Steels meet requirements for precision jobs 





In bearings and gears, where precision is a “must,” the unvarying uniformity 
of U-S-S Carilloy Steels is helping designers and manufacturers to meet the 
most difficult performance standards. These steels are easy to forge, easy 
to machine and respond consistently to heat treatment. Made to rigid 
specifications, produced in special Alloy plants, by specialists who make 
alloy steels and nothing else, these tailor-made steels assure economical 
fabrication—better performance of products in service 


CARNEGIE-ILLINOIS STEEL CORPORATION 
PITTSBURGH AND CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST 
CISTRIBUTORS 
TENNESSEE COAL, TRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE 
DISTRIBUTORS, COAST TO COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 








ae . 
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United States Steel Corporation 
2077 Carnegie Bldg 
Pittsburgh 30, Pa 


( ) Please send my copy of “U-S-S Carilloy 
Steels,” the handbook on alloy steels 


( ) Please have a representative call. 
Name 
Company 


Se ae ksuk nn Annee eiaaaine State 
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facts about <> control 


Pictured here is part of Allis-Chalmers wide 


line of switchgear and control devices... being 


advertised for the first time to designers! Now, 


you can get high quality control devices from the 


same Q.E.M. supplier who offers the widest 


range of V-belt equipment —Texrope— as well as 


a-c and d-c motors from 1/4 hp up. For a choice 


of over 1600 industry accepted products, make your 


headquarters Allis-Chalmers! 


Texrope is an Allis-Chalmers trademark 

















ROTARY CONTROL SWITCHES 


Here’s a new type rotary control switch 
especially designed for rough repetitive 
service. Solid, positive contact motion is 
achieved through use of square shaft and 
star-holed contact segments. For ammeter, 
voltmeter, frequency meter, P. F. meter, cir- 
cuit breaker, and many other uses. Contin- 
uous rating 10 amps, at 600 Volts. 
































AIR CIRCUIT BREAKERS 


Manually or electrically operated for service 
up to 600 volts a-c. Inverse time series over- 
current trip permits adjustment of overload 
setting from 100% to 200% of breaker am- 
pere rating, and adjustment of time delay. 
Also open and enclosed types for individual 
wall mounting. Type G-25 rated 25,000 
RMS amp interrupting capacity; 50 to 600 
amp; 600 volts a-c. Type G-50 rated 50,000 
RMS amp interrupting capacity; 200 to 1600 
amp; 600 volts a-c. 





CURRENT AND POTENTIAL 
TRANSFORMERS 


Circular shaped current transformer coils 
prevent distortion under heavy overcurrents. 
Flat conductors, accurately formed are hand 
wrapped with the finest grades of insulating 
tapes. Construction of potential transformers 
is compact and strong. Coils are thoroughly 
impregnated under a vacuum pressure proc- 
ess, insuring a solid coil which is impervi- 
ous to moisture, 


Pioneers in Power and Electrical Equipment 
From Generation Through Utilization 


GENERATOR VOLTAGE 
REGULATORS 


For dependable, smooth, sensitive voltage 
regulation, you can depend on Allis-Chalmers 
rocking contact regulators. The principle of 
rocking the field resistance contacts produces 
smooth, almost frictionless resistance changes. 
3ecause of only slight mechanical movement, 
response is quick with very little bearing 
wear. Eight type sizes are available for con- 
trol of a-c and d-c generators of all ratings. 
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and switchgear devices 






































OIL CIRCUIT BREAKERS 


Designed for control and protection of gen- 
erators, feeder circuits, and transformer banks. 
Available in fully automatic, or non-auto- 
matic; manually or electrically operated. 
Ratings from 15,000 to 50,000 kva interrup- 
ting capacity; up to 7500 volts and 1200 
amps. Also available are special oil circuit 
breakers for use in auto transformer circuits 
of large motor starters; manually operated. 

















PUSH BUTTON STATIONS 


Functional design plus pleasing appearance 
make these push button stations ideal for 
almost any industrial use, Available in light 
duty surface mounting, and heavy duty flush 
or surface mounting in hundreds of combin- 
ations. Ratings up to 600 volts a-c maximum. 

All start buttons are encased in shrouds 
to prevent accidental starting, and locking 
bars are available so that buttons can be 
—— in the “stop” position. Delivery from 
stock. 
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DISCONNECT SWITCHES 


Hook stick operated switches rated up to 
2000 amp for either panel or framework 
mounting. Five thousand to 15,000 volts; 
600, 1200, and 2000 amps. Also heavy duty 
clamp type switches for higher load concen- 
trations. Available in panel mounting or un- 
mounted, manual or hook stick operated. 
Up to 600 volts a-c; 3000 to 6000 amp; 


OIL IMMERSED CONTACTORS 


Designed for heavy duty motor starting in 
industrial plants. Contact pitting is reduced 
by means of improved contact mechanism in 
which moving contact wipes and rolls with 
each operation. For use on full and reduced 
voltage squirrel cage and synchronous motor 
starters. Maximum ratings 200 amp; 1500 
hp at 2300 volts. Interrupting ratings — 10 
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750 volts d-c; 2000 to 10000 amp 


SEND TODAY 


for new 16 page bulletin 2587095 
covering Allis-Chalmers switchgear and 
control devices. It's filled with useful 
engineering information, including rat- 
ings and capacities. Illustrates over 75 
control items. 
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times full load motor current. 


ALLIS-CHALMERS, 1002A SO. 70 ST. 
MILWAUKEE, WIS. 


Please send me the literature checked below: 
Switchgear and Control Devices—Bulletin 2587095... [) 
Rotary Control Switches—Catalog Section 6162.........0.-[) 


ee i 


Generator Voltage Regulators—Cotalog Section 2485 plus 
Bulletins 86143, B6015A, 146035, B6137. 


Push Button Stations—Catalog Section 6128... 








Current Transformers—Catalog Sections 2801 to 2817.......[] 
Potential Transformers—Catalog Sections 2820 to 2828....0) 
Disconnect Switches—Catalog Section 2591 .....eccssssrssessenesess{} 
Oil Immersed Contactors—Catalog Section 6144...........[] 
D-C Relays and Contactors—Catalog Sections 6164 ond 6142.0) 
Thermal Relays—Catalog Section 6140......... -0 
D-C Remote Positioning Devices—Bulletin 14B6641...........[] 





Indicating Lamps—Catalog Section 2590 ....-ccccesssssesnsees oO 
Pre-Engineered Texrope Drives—Bulletin 2086956................ o 
Handy Guide for Electric Motors—Bulletin 5186052H........0) 
Handy Guide for Centrifugal Pumps—Bulletin 5286059D....0) 


Nome 








III stants custeconsieeccspenadiiipiaaieuanianasainiadiidanicbaapiat 





City... pecnccries MDD casnnienntanntenes 
A 2658 


71 








CoPPER ALLOY BULLETIN 








PRODUCT IMPROVEMENT EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 











Prepared Each Month by Bridgeport Brass Co. “Bf, dgep rt” Headquarters for BRASS, BRONZE and COPPER 
co. 








Phosphor Bronze for Longer Life 


Overcoming Corrosion 
in a Mixing Valve 


The automatic tempering valve illus- 
trated is used to provide water at any 
temperature within the range of the ther- 
mostat. The mixture of hot and cold water 
passes over the thermal element. If the 
mixture is too cold, the bellows gradually 
contracts and partially closes the cold 
water port and opens the hot water port 
wider. If the mixture is too hot, the reverse 
occurs. 

Obviously, the efficiency of the valve 
depends primarily on the reliable opera- 
tion of the metal bellows. Bridgeport 
Phosphor Bronze, which provides an ex- 
cellent combination of corrosion resistance 
and resilience under repeated flexing, is 
excellent for the manufacture of bellows 
of this type, which may be in constant con- 
tact with hot water and other corrosive 
fluids. 


Excellent Corrosion Resistance 


Phosphor Bronze is more corrosion re- 
sisting than most metals. Steam, hot 
water, sea water, and similar corrosive 
liquids and gases used in industrial and 
Processing plants for heating, cooling and 
refrigeration come in direct, intimate con- 
tact with the parts of valves, pressure and 
temperature gauges and controls made 
from Phosphor Bronze. Long experience 
has shown that this metal will stand up 
under these conditions and give depend- 
able service so necessary for the operation 
of automatic instruments and controls. 

From an engineering 
standpoint, only the best 
available metals should be 
used since the function of 
the instrument or control 
depends upon the action of 
the component bellows, 
diaphragms, Bourdon tub- 
ing, springs, or electrical 
and mechanical contacts. 


Bellows for Automatic Temper- 
ing Valve made of Bridgeport 
Phosphor Bronze Courtesy 
Fulton-Sylphon Division, 
Robertshaw-Fulton Controls Co., 
Knoxville, Tenn 


BRASS - BRONZE 


MILLS IN 
BRIDGEPORT, CONNECTICUT 
INDIANAPOLIS, INDIANA 


In Canada 
Noranda Copper and Brass Limited, 
Montreal 
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Vacuum Cleaner Switch— 
Wanted Reliable 
Spring Action 


Contact springs in the vacuum cleaner 
motor switch illustrated are a good exam- 
ple of parts which are small and insignifi- 
cant in appearance, but vital to the opera- 
tion of the equipment. This motor switch 
is manufactured by Electrolux Corpora- 
tion, Old Greenwich, Connecticut. The 
springs made from Bridgeport’s Phosphor 
Bronze must maintain constant pressure 
and provide dependable contact at all 





times, 
—. 
Motor switch connector terminals made from 


Bridgeport’s Phosphor Bronze—Courtesy Electro 
lux Corporation, Old Greenwich, Connecticut. 


High fatigue resistance and dependable 
spring properties are developed in Bridge- 
port’s Phosphor Bronze through close lab- 
oratory control of composition and careful 
processing in the mill with powerful mod- 
ern equipment. 











COPPER - DURONZE — STRIP - ROD 





Thermostat Reset Lever — 
Dependable Spring Quality 


Safety in operating electrical and me- 
chanical equipment often depends upon 
the reliability of a few tiny spring parts. 
Thermo-O-Disc Protective Thermostat 
employs Phosphor Bronze for the reset 
lever because of fine spring properties and 
dependability. 

Phosphor Bronze provides an excellent 
combination of properties for electrical 
and mechanical spring applications. Its 
resilience and high fatigue resistance mean 
good spring action and dependability 
through many thousands of flexing cycles. 
Its high corrosion resistance reduces fail- 
ure from the attack of corrosive atmos- 
pheres. Phosphor Bronze is also unusually 
tough and resistant to wear and abrasion, 
insuring continued good mechanical and 
electrical contact. 

The unique properties of phosphor 
bronze depend not only on alloy composi- 
tion but also upon improved melting prac- 
tise, casting techniques and processing 
methods. 





Thermo-O-Disc 


reset lever 


Protective 
made of 
Phosphor Bronze. Courtesy 
Mansfield, Ohio. 


Thermostat employs 
cong oa s Improved 
herm-O-Disc, Inc., 


Other Applications 


Bridgeport Phosphor Bronze offers spe- 
cial advantages where good spring quali- 
ties are desired—in such parts as snap 
switches, diaphragms, current collectors, 
spring contacts, and parts for radios and 
appliances. Because of its resistance to cor- 
rosion and wear, it is also widely used in 
packless valves, steam traps, lock washers. 

Much information on Phosphor Bronze 
and other spring alloys is published in 
Bridgeport’s 128-page Technical Hand- 
book. This also contains the latest data on 
various brasses in strip, rod, wire and tub- 
ing used in the manufacture of electrical 
devices, appliances, and electronic instru- 
ments. 

Contact the nearest Bridgeport office for 
technical helpin selecting the alloyand tem- 
per best suited for economical fabrication. 


WIRE + TUBING 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONNECTICUT 
Established 1865 


"3B deep ay District Offices and Ware- 
houses in Principal Cities 
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G-E SILICONE OILS 
IMPROVE INSTRUMENT LUBRICATION 


Compared with other types of lubricants, 
General Electric silicone oils are ideal for 
instruments subject to wide changes 
in temperature. Their relatively stable 
Viscosity—even at such extremes as 

70 F or 300 F—plus their chemical inertness, 
make them well suited for such applications. 


Gilicones can he (p you 


\re you an automobile manulacturer looking for better 
damping fluids for your motors? Are you a mechanical 
rubber goods manufacturer who wants better mold release 
agents? Have you a baffling manulacturing problem that 
could be solved by the use of chemically inert materials, 
which resist high and low temperatures? Then you'll want 
to investigate General Electric silicones 

G-E SILICONE RESINS. [heir thermal stability, high 
diclectric properties, and resistance to moisture and chem 
icals promise to make these resins ideal for certain types 
of electrical insulation 

G-E SILICONE RUBBER. [his product maintains its elas 
ticity and resiliency at extremes of temperatures, which 
makes it a superior material for all applications where 
heat and cold must be considered. 

G-E SILICONE GREASES. | hese greases are excellent for 
applications which require heavier-than-oil lubricants, 
such as valves and stopoocks is Vacuum sealing com 
pounds, dielectrics, and mold release agents 
G-E SILICONE GUM. [his new raw material will permit the production of a rubber 
with exceptional chemical and heat resistance 
LET Us TELL YOU MORE ABOUT G-E SILICONES. Perhaps these highly versatile mate 
rials can help to solve your production problems—-or improve your products. Just 
write to Section 37-4, Chemical De parunent, General Electric Company, Pittsfie ld 


8 Mey 


GENERAL @® ELecTRic Se MES 





You can put your confidence in 
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AUTOMOTIVE TTT BN 


filters for air, oil and gasoline A complete line of aircraft filters for diesel fuel, oil and A wide range of filters for air, 
—widcly used by many of filters for oil, air, kerosene, gasoline in sizes to fit nearly water, petroleum products 
the leaciag automotive and gasoline and anti-icing fluid. every marine engine. and other fluids. 

engine manufacturers. 


= ue ~~ 
Whatever Your Filtering Problems 


THE BEST ANSWER IS 


BEN DIX- 
SKINNER 


High Flow Rate 























Low Pressure Drop 


High Filtration Efficiency 


No Channeling or Bypassing 


POINT FILTERS 


Scientifically Designed To Meet Your Specific Requirements 
When you specify Skinner Filters, you get filters specially Look for these Patterns of Purity 
built to your particular requirements. Long experience in 

| 

My 
per minute. This makes it possible for Skinner engineers to li 
design a filter that fits your job exactly, assuring peak efficiency ’ 7 


solving difficult filtration problems enables Skinner to manu- 
facture elements that provide positive filtration from }2 micron 

Ribbon-type Filter Disc-type Filter Micronic-type Filter 
and lower operating costs. WRITE DIRECT TO: Representative of the wide variety of Skinner Filters now available. 





(.000019") upward and flow rates as high as 5,000 gallons 





SKINNER PURIFIERS DIVISION OF », 
1500 Trombly Avenue, Detroit 11, Michigan i” 


AVIATION CORPORATION 
Expert Sales: Bendix international Division, 72 Fifth Avenue, N.Y. 11, N. Y. 
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Motor-Makers Know that 
AMERICAN 


PHILLIPS SCREWS 


put up a “Good Show”’ 





On the Production Floor...and 
Sales Floor, too! 


Assembly rolls along smoothly in high gear, with 


fastenings made by American Phillips Screws that turo up straight and tight every time 

. with never a slip or a slash to spoil costly enameled surfaces. Workers do more 
and better work, far more easily, than they ever did with out-of-date slotted screws. 
And time savings run as high as 50%. That's why so many million American Phillips 
Screws are used in automotive plants every month. 


(tole) leh mL me TNasee The modern mark of American Phillips’ cornerless, crossed 
























recess is one of the quality insignia of top cars and trucks . . . a feature looked for 

CANT su and recognized by customers. It means no unsightly burred heads to mar sales appeal 

4- WINGED DRIVER ERED RECESS or snag clothes and hands. And it means extra vibration-resistance to keep bodies 
of PHILLIPS A 7 tight and squeak-free. Does your product have this double-feature of production- 


economy and sales promotion? Then write: 





AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 





MERICAN|{jit7 
ILLIPS Sooous = 


Monel, Everdur (sili- 
| con bronze) 
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SPECIFY 
BRA 


Reg. U.S. Pat. Off. 






SOCKET SCREW 


PRODUCTS 


for compact designs... space and 
weight saving ... faster assembly 


KNURLING (an exclusive “UNBRAKO” feature) on the head of 
the “UNBRAKO” Socket Cap Screw speeds assembly. KNURL- 
ING on the threads or points of our patented “UNBRAKO” 
Socket Set Screw provides self-locking—‘‘they positively won’t 
shake loose!’’ In fact, almost any set screw application can be 
locked with our patented ‘“‘“UNBRAKO.” Furthermore, internal 
wrenching promotes compact design—saves space, weight and 
material, reduces costs. 

When next you need screw products, remember, “It pays to 
specify and insist on ““UNBRAKO!”’ 

Write for the name and address of your nearest ““UNBRAKO” 
Industrial Distributor and your copy of the “UNBRAKO” Catalog. 


YL [e LLLLLILLLL 















| 
S x 








\ 





Knurling of Socket ~ 
Screws originated with 




















“Unbrake” in 1934. | ; 
- See how the Knurled Notice the great open 
x *“*UNBRAKO" snuggles spaces necessary for the 
right into the corner. Y hex head and wrench. 





Pat’d and Pats. Pend 


The “UNBRAKO” Socket 
Set Screw with Knurled 
Cup Point positively will 
not shake loose, regardless 
of the most chattering 
vibration. 


Pat’d 


The “UNBRAKO” Self- 
Locking Socket Set Screw 
with Knurled Thread for 
flat, full-dog, half-dog, 
cone, oval point and for 
use on hardened shafts. “It 


“UNBRAKO” Socket Set 
Screw with Plain Cup 
Point for use where Self- 
Locking is not necessary. 


Kits: Pats. Pend. 


“HALLOWELL” Key Kit. You can’t 
tighten or loosen a socket screw without a 
hex socket wrench, so why not get our 
No. 25 and No. 50 Hollow Handle Key Kit 
which contains almost all hex socket bits. 





won't shake loose!’’ 




















OVER 46 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNSYLVANIA, BOX 545 
BRANCHES: CHICAGO DETROIT ST. LOUIS SAN FRANCISCO 
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appearance 


through another 
clever A \\ ru successful product 


_ designed for 
ZINC DIE CASTING 









‘The radiator grilles of many of the current 
cars are built-up assemblies of die cast parts, 
but this particular design—for the 1949 Nash 
Airflyte— is a one-piece zinc die casting. Not 
only does a die casting meet the physical and 
mechanical requirements of this design (see 
tag on casting), but it consumes a minimum 
amount of metal. 





The grille casting is shown from the rear to 
reveal the clever coring of the horizontal and 
vertical ribs. The ribs thus appear to be solid 
sections when viewed from the front, but the 
coring effects a considerable saving in both 
metal and weight—with no sacrifice of strength! 
This grille is tailored to fit the car instead of 
vice-versa and its inherent dimensional accur- 














SEND FOR THIS BOOKLET® ... 


A new booklet—just off the 


acy greatly reduces assembly problems. Note, press—has 64 pages of photo- 
graphs depicting zinc die 

also, the cast assembly bosses. castings in the assembly of 
This is just one of many successful appli- a wide variety of products in 


many fields. Send for your 


cations for zinc die castings in the automotive copy today! 


industry. Typical applications in other fields 
of manufacture will be covered in future 
advertisements in these pages. 


FOR DIE CASTING ALLOYS 


AZ 
VAL. 
THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N. Y. 








The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (nici cuciny) ZINC 
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Wilco Tungsten 
Contacts and Contact Assemblies 


TO MEET YOUR MOST EXACTING REQUIREMENTS... 





WILCO Tungsten Contacts... 


are made of 99.95% pure tungsten, thus assuring the highest 
melting point of any contact material . . . a hard, bright, 
oxidation-resisting finish, high density, maximum life, low 
vapor pressure at elevated temperatures, high strength and 
arc-resisting properties. 


SINTERED MATERIALS... 


WILCO Tungsten Contact Assemblies . .. 


Wilco tungsten contact assemblies are assembled to springs, 
blades, brackets, arms and screws (brazed, riveted, welded, 
spun) . . . conforming in size, shape and material to manu- 
facturers’ individual requirements . . . assuring the superfine 
quality found in all other WILCO contact materials. 


WILCO produces Sintered Metal Contacts and Contact Assemblies including Silver Molybdenum, 


Silver Tungsten, Silver Cadmium Oxide, Silver Tungsten Carbide and Copper Tungsten. 





CONSULT OUR ENGINEERING DEPARTMENT . 





pr eararen ra your products. 





*Reg. Trade Mark, The Internationa! Nickel Co... Inc 


. A representative of the WILCO 
will gladly help due the proper application of WILCO 


WILCO PRODUCTS INCLUDE: tHermostatic BIMETALS: All temperature ranges, 
deflection rates and electrical resistivities. ELECTRICAL CONTACTS: Silver, Platinum, 
Tungsten, Alloys, Sintered Powder Metal. SILVER CLAD STEEL: For industrial use. 
NI-SPAN C* Constant Modulus alloy: JACKETED WIRE: Silver on Steel, Copper, Invar 
and many other combinations. SPECIAL ALLOYS: Including high conductivity, high 
strength Copper Alloys. ROLLED GOLD PLATE AND GOLD FILLED WIRE. 


THE H. A. WILSON COMPANY 
105 CHESTNUT STREET, NEWARK 5, NEW JERSEY 
Branch Offices: Chicago, Detroit, Los Angeles, Providence 





TRADE MARK 
Specialists for 35 years in the manutacture of Thermometal, Electrical 








Contacts, Precious Metal Bimetallic Predects and Special Alleys 
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Prices Must Come Down 


GALIIEO was brought before the king and 
flogged and tortured until he recanted his an- 
nouncement that the earth rotated and revolved 
around the sun. After he had said, “I was 
wrong; the earth stands still”, and he was 
being lead away bleeding and in great pain, 
he muttered, “It moves anyhow!” 

Hopes, fears and wishful thinking are still 
battling stark reality, and probably always will 
as long as humans are what they are. Men will 
state only those facts and figures that bear out 
what they wish to prove. There is always the 
temptation to quote statements out of context, 
to drown a fact in a sea of unrelated figures, to 
gloss over actualities with a coating of sugar. 

For these reasons, for one who is not expert 
in the intricacies of economics it is difficult to 
make head or tail out of the deluge of con- 
tradicting figures, opposing opinions and jockey- 
ing that is now going on with reference to 
economic prognostications. Engineers who have 
an abiding faith in the axiom that two plus two 
make four, get terribly confused. One govern- 
ment department issues figures to show that 
savings are at an all time high. Then the govern- 
ment liberalizes the terms for installment buy- 
ing because people do not have enough savings 
to meet the required down payment. 

Almost 4,000,000 people are reported out of 
work but this is glossed over with the state- 
ment that employment is higher than ever. 
Department stores’ sales are reported to be 
about 10 percent off, but Easter comes Ite this 
year. Reported plant shut downs are explained 
as being seasonal. 

It is natural that engineers cannot understand 
economists, and vice versa. Also, only the opti- 


mist gets a big hand; no one has ever heard an 
audience applaud a man who told truths that 
hurt. Nor have crepe hangers ever contributed 
materially to the progress of man. But it is also 
true that only those who are prepared will be 
able to partake of the feast while the ones who 
are not ready stay hungry. 

Regardless of claims to the contrary, prices 
of products and machinery are coming down. 
The sellers’ market has vanished and in the 
future the buyers-market price tags will rule. 
Smart engineers and progressive companies 
know it well and for months have been redesign- 
ing their products to reduce costs. Only through 
the development of low-cost designs is it possi- 
ble to meet the demand for ever higher stand- 
ards of living, for lower priced goods without 
proportional wage cuts and for full employ- 
ment. Following such redesign must come of 
course the use of the most efficient manufactur- 
ing machinery and equipment obtainable, the 
best managerial operation, and improved mar- 
keting distribution. 

It is pointless to argue when and how severe 
the coming deflation will be. Failure of indus- 
try to make available lower priced goods will 
hasten and deepen the recession, deflation or 
what you may call it. Only if industry concen- 
trates on designing for lower costs will there 
be a minimum disturbance to wages, employ- 
ment and profits. How hundreds of companies 
are doing it will be told in the June number of 
Propuct ENGINEERING. 


IY F Paduket 
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When shafts and gears are held rigidly in perfect alignment. vet with prac- 


tically no frictional losses in the supporting bearings that means full power 


at the take-off for useful work. 


And the permanently accurate support achieved with New Departure Ball 
Bearings means the lowest possible wear rate in gears and related parts. For 
long life and full efficiency in farm machinery, it always pays to specify 


New Departure ball bearings. 
Womheng Rolls Like a Fale 


NEW DEPARTURE 
BALL BEARINGS 


Division of GENERAL MOTORS CORPORATION «+ BRISTOL. CONNECTICUT + BRANCHES IN ALL PRINCIPAL CITIES 
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HOT PRESSING a head chape. 


Heads are also 








spun as 


shown on the cover, when size, material and economy 





so dictate 


Using Head Shapes To Cut Costs 


Tank heads, or head shapes, offer intriguing possibilities for 
simpler construction of machine elements wherever all or a 


portion of the element is in the form of a surface of revolution. 


HERBERT A. OTTEY 
Engineer, Flanged Products 
Lukens Steel Company 


STEEL HEADS are commonly thought of 
parts forming the ends 
of storage tanks, pressure vessels and 
production equipment in the chemical 
and industries. Considerably 
less well known are applications in the 
machinery field, where head shapes are 


is structural 
power 


being incorporated into designs be 

iuse they combine many economi and 
mechanical advantages 

Head shapes were first developed as 
ends of cylindrical boilers. Since opet 
ating pressures were then very low, the 
flat, flanged circular disk was adequate 
for ends, or heads. As higher pres 
came into was necessary 
to dish the head to a spherical surface 
Because of the tooling problem, few 
firms could afford to make their own 


sures use, it 
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limited requirements. Therefore, some 
manufacturers came to specialize in the 
production of head shape 

Ultimately, various types of stand 


itd head shapes were developed. Some 


of these are shown in Fig. 1. Hemis 
pherical, elliptical, conical, dish-and 
flared, flanged-only heads and other 


shapes having modifications in the 
depth of dish and in such features as 
flue holes and pipe 
commercially available 

By ingenious combinations of types 


onnections are 


or parts of head shapes with other 
structural elements of a machine, the 
designer often can achieve significant 
ost reductions and mechanical im 


provements 


Advantages of Head Shapes 


First, 
stock 


1. By incorporating 


head shapes are available in 
sizes with uniform dimension 
prefabricated 


shape in a design, it may be possible 
to save considerable production time 
The shop starts with a semi-finished 
product, rather than a raw material 

2. Because head shapes can be sup- 
plied by outside producers, and often 
from stock, less inventory need be car- 
ried 

3. The designer's shop may be able 
to avoid the purchase or use of equip 
ment normally required to fabricate 
that part of the product 
semi-finished — product 
equipment needed 

Other advantages accrue to the user 
of head shapes and are inherent in the 
| roduct 

1. Since head shapes are 


Use of a 
reduces _ the 


spun or 

i 1 ff teel plat th | 
presse from stee plates, they have a 
dense homogenous structure inherently 
free from sand pockets and blow holes 
Uniform structural strength is as 
sured 
3. Steel plate construction often re 


sults in a lighter construction than a 


casting or combination of casting and 


built-up structure, without any sacri 


ice in strength or rigidity 


i. Dimensions are uniform to fairly 


8] 











eee i, 


a 





Flanged and shallow 
dished 


a, 


Standard flanged 
and dished 


cos 





Flared and dished 


Flanged and dished 


cis 


Flanged and dished 
ASME code— 
API-ASME code 


Elliptical dished 


Flanged hemispherical 


" (ceca Ciacci 





Flanged and reversed 


Flanged only 














belled Flanged and conical dished 
dished 
( ) om = 
SS t y) ( ») ft _)} U \ 
Toed out flanged Toed in flanged Standard flanged and Flanged only, flued Flanged only belled 
only only dished, flued 











Fig. 1—Head shapes are 
enable heads to be adapted to many 


close tolerances, and, therefore, by 
proper design, machining time can be 
either eliminated or greatly minimized. 
The accuracy of dimensions also facili- 
tates assembly 

5. Since large, one-piece parts are 
used, fewer joints or seams are re- 
quired. Riveting or welding expense 
and time thus are minimized. 

6. A fairly smooth, well-finished 
surface is inherent in pressed or spun 
plate head shapes 

7. If stock head shapes are used, 
they can be readily replaced when 
worn out 

8. Often the cost is lower than when 
using other materials and techniques 
These are good reasons for using head 





Fig. 4—A 22 in. inverted rod block frame 
for wire drawing machines. Two flanged 
only heads are used at the top; these heads 
have a 34 in. OD, 9} in. flange, } in. 
thickness, and 1 in. corner radius. 


made in more than simple spherical 
forms. Variations in flanging and dishing are standardized and 
mechanical functions. 


shapes providing that they can be in- 
corporated in the design. Therefore 
the problem is: how can head shapes 
be used most effectively ? 


Designing for Head Shapes 


A little reflection will show that, 
basically, a head shape is a surface of 
revolution. Any portion of a machine 
which comprises such a surface, or 
which might conceivably be desigred 
to be a surface of revolution, is a po 
tential spot for a head shape. 

The designer has available a wide 
choice of circular shapes of various 
profiles. These suggest use as bottoms 
of vessels or ends of cylinders; as 
covers or housings for circular com 





Fig. 5—Welded steel bed plate and gear 
case fabricated from two flanged only 
heads. The heads measure approximately 
36 in. OD, ¢ in. in thickness and 3 in. in 
straight flange. Total weight is 3,250 lb. 





Because of the flexibility of the spinning process, the degree of 
dishing and flanging usually can be changed quite economically 
to suit a particular design requirement. 


ponents of a machine, such as gears, 
or as circular structural elements, such 
as bases, pedestals and frames. But it is 
not mandatory to use the entire head 
shape. Parts or sections of heads can 
be employed effectively. Basic modi- 
fications are: 

1. Removing material by flame cut- 
ting— 
(a) to make holes or remove por- 

tions of the shape 

(b) across a diameter, to get 
semicircular members. 

(c) across a chord, as required 

(d) along radii, to get or to re- 
move a sector. 

(e) on a small circle, to get 
spherical segments or to get 
rings for rims and flanges. 

2. Adding material by welding— 

(a) to plate. Example: Weld 
halves of a head to a rec- 
tangular plate to form a gear 
cover. 

(b) to other heads. Example 
Weld two elliptical dished 
heads together to form a con- 
rete mixer drum. 

(c) to structural shapes. Ex- 
ample: Weld to the end 

of seamless tubing to form 

a pedestal. 

(d) to attach a mount or guide. 
Example: Weld a bearing 
mount to a flue hole in a 
head shape to form a bracket. 

3. Combinations of (1) and (2). 

Many examples are shown in the 
illustrations or described in Table I. 
With the above modifications in mind, 
some fundamental applications are: 

1. As integral oh of cylindrical 
structures. This is the obvious use for 
head shapes. Flanged only, flanged 
and dished, flanged and dished heads, 
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Fig. 2 


welded over a center hole to support the 
or elliptical dished heads are welded to 
form the ends of machines. Joining 


by riveting the head shape is equally 
practical in some designs Either 
deeper or shallower dished shapes, 
with or without flanges, can be selected 
to obtain the desired conformation 

2. As removable covers for 
Ous type openings. Mechanical func 
tions such as supporting shafts, bearing 
mounts and other parts, can be ac- 
complished simultaneously. 

In the large squirrel cage motor, 
Fig. 2, the end shields 1 


Vari 


are standard 
flanged-only heads, about 3 ft OD, 
which have been adapted for bearing 
mounts 

3. As circular structural elements 





Fig. 6—Cover of the grinding wheel is 
made from a flanged only head. The steel 
hood, or cover, is less likely to shatter 
than a cast iron hood in event of wheel 
breakage at high speed. 
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Large end shields were made from modified heads. 
Flanges were welded to the 3 ft dia head and a bearing mount 
armature shaft. 





Fig. 3—The builder of this tire molding press avoided any heavy 
forming operations in his plant by standardizing on a head shape 
for the top of the circularly shaped steam box 


A complete head shape is incorpor- For example, cast iron hoods are ac- 


ated as part of the machines shown in ceptable as covers for grinding wheels 

Figs. 3 and 4. The tire press, Fig. 3, with speeds up to 7,000 surface fpm, 
I ; f I 

uses the head shape as the top of the according to the ASA code. However, 


steam box. Applications are not lim 
ited to large heavy parts. Small head 
shapes have been used as the bases of 
a floor type fan 

i. In combinations of parts or of 
entire head shapes 

This offers many unique possibili- 
The gear housing, Fig. 5, was 
formed by using two head shapes, cut- 
ting them along a diameter and weld- 
ing on flanges. 

5. Modifying by cutting out holes or 
segments to adapt the head shape for 
various mechanical functions 


some users have demanded steel guards 
regardless of the surface speed. One 
grinding machine company found that 
a simple solution was to use a flanged- 
only steel head, Fig. 6, and to cut out 
a section for working space 

Similarly, by making holes for ven- 
tilation and by welding a circular 
thrust bearing to the flue hole, an ellip- 
tical head was used as the cover of the 
vertical waterwheel driven generator, 
shown in Fig. The design was 
act because the separate up- 
bearing bracket, which is 


tres 


more comp 


per thrust 





Fig. 7—Elliptical head used in a 1,000 kva vertical waterwheel-drive generator. The 
head, 138 in. ID, 14 in. nominal straight flange forms the cover in conjunction with a 
circular thrust bearing welded to the head. This novel construction eliminates the 
separate upper bearing bracket which usually is mounted above the stator frame, and 
results in a more compact unit with lower production costs. 


83 














Part 


Table I—Applications of Head Shapes in Machinery 


Type of 





















































































































— en ee Kind of Machine Head Shape ee How ( J ed Approximate Size 
Brake Rims Oil well drilling rigs Flanged-Only Drum pressed by Lukens. 5 ft 4-1/2 in. OD 
M ed heat treated and x 1-1/2 
water jack stalled by ng 
anufacture 
Containers Lead drossing pots Elliptical Skirt welded to flange 122in. OD x lis 
and Bases of Flanged—Dished Flange attached by customer 
Containers Evaporating pans Hemispherical and 48 in. to 60 in. OD 
Flanged-Dished and 3/8 in. and heavier gage 
Plared 
Open hearth ladles Flanged-Only, led to side: 84 in. x 2 ir 
Toed-out flange 
Cooking kettles Hemispherical ead, mounted on 60 in. x 1/4 ir 
Dough mixers Hemispherical ead, nted on 24 in. x 1/2 it 
Aircraft engine Flanged-Dished ached to shell with 58-1/4in. OD x 
storage 4 3/16 in 
Pressure tank for Flanged-Dished read, with pump Si in. OD x 3/16 
orchard sprayer i to shell 
Centrifugal Flanged and head used as bottom 80 in. x 5/8 in 
reverse dished ith welded sides 
Ladles Flanged-Only ead used as bottom 71-1/2 in. OD x 
a Flared out 7/8 in. Min 
Covers and Gears Dished-Only 24 x3/4 
Housings for 
Clute yn amphibiar Flanged-Only fin. x 1 
essel 
Turbines Porr head 234 in. x 1-1/41 
Gnnder Head cut away 33-3/8 in. x 3/8 
P welded together for one unit 
re presses ASME Planged- Holes n cut after 42 in. OD x 3/4 
Dis f 
Road rollers Flanged-Only 30 OD x1/4 
Pressure food cooker Flared and dished 66 in. x 3/41 
Pulver eins "Plared ed 120 in. OD x1 
1 Planged-O 48 in. x 1/2 
Pa ) 1 and flared 20 in. x 3/16 
‘ Dished end flared 18 in. x 3/16 in 
Si Steam pipe Flanged-O 104 in. x 3/8 
Rotary k Flued 
Heat excha 
Hubs Dr 24 to 36 in. x 3/4 
Road r 30 in. x 9/I1¢ 
Ag r Flanged-O 18 in. x 1/4 
Dn ( P ae Fla O 62 in. x 1/4 
Gongs ar ala 3 Flanged-O: i4in. x 3/161 
ala 
r k } anged -O »2 x 1 2 
: Bailey Br ~ Planged-Only a $1 in. and 3¢ 
ba Flanged-Dished x 1/4 
Fifth Wheel Fa wag ged-O ~ 48 in. x 3/16 in 
Dr Railroad Flanged-Only : 9-1/4 in. x 1/4 in. 
at as 
Discharge . Flanged ar Atta t gra 24 x 3/8in aia 
Cone aster P ally dished t i ar 
Pont red Flanged and Head a {shell forming ‘5 x 5/1 = 
: " i pont 
Fan | e di C 4 Mounted tical aid air 80 x 3/1 
Cap and Pile = ( a i Flanged-O “q 1-0 - 14 in. x 7/16 in ~ 
Point . 1 Fla 4 
n 
Ends, $ I al Flanged and Ends tank, also edges, saw 30 to 72 x 5/16 
and Shredder : to t reddi per 
Vulcanizing — 
< er 
Rot Tables Fla 1-O Plan and flued 70 in. OD x 9/16 ir 
I 16-7/8 in. x 10 in 
\ ‘ Fla i-O inted o tor 48 in. x 3/1 
r 1 ay room ‘ 
Core Collar Fla i-O ~ Hol ye and coca 8 x 1/2 
matt rmed head 
M Bit Tw to t up 22 x 66 x 3/4 
Bulk 4 H 4 Ten sex welded »y 17 ft 10-1/4 x 
t t 3/41 
Gear We t sided a 79 in. OD at large end 
OD at all end 
] gawy 
84 Propucr ENGINEERING \prIL, 1949 











Fig. 8—Pre-heater drum fabricated to 
operate at 175 psi under provision of 
paragraph U-69 of the ASME unfired 
pressure vessel code. 

















Fig. 9—Unique universal joint for this 
Bailey bridge base pad is made from 
heads according to the sketch. 


usually mounted above the _ stator 
frame, was not required. 
6. Compound construction by weld 


ing head shapes and parts of head 
shapes to plate 

Using a reverse dished head and 
welding triangular braces to the axle 
in the manner shown in Fig. 8, a 
simple and strong hub construction was 
provided for a pre-heater drum. Ex- 
pansion joints can be made by welding 
together flanged-only heads. 

A unique universal joint and base 
plate or pad for a Bailey bridge was 
APRIL, 
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made from several heads. Construc- 
tion can be seen from the sketch in 
Fig. 9. 

A heavy rim, Fig. 10 was made for 
the housing on a ball-bearing pulver- 
izer by cutting out the center of a 
flared and dished head pressed to the 
desired dimensions. The original de- 
sign called for a four-segmented 
pressed ring to give the needed bevel 
and another four-segmented ring for 
the flare. The standard head shape was 
more easily adapted, with an increase 
in uniformity and fabrication cost sav- 
ing of approximately 20 percent over 
the built-up, welded design. 

These examples illustrate only a few 
of the ways in which circular pre- 
formed shapes can be incorporated into 
design. Table I includes a more com- 
prehensive list of ways in which head 
shapes have been used. 


Design Data 

Since head shapes were developed 
initially to satisfy the Boiler Code re- 
quirements, their strength and dimen 
sions were standardized. Heads not 
included in the Code are made to man- 
ufacturer’s standards. Both ASME 
code and standard heads are carried 
in stock because of large demand 
The designer will have to consider the 
number of heads required and the 
equipment available to produce them, 
before deciding whether it is best to 
manufacture or buy the heads. 

There are two methods of making 
heads, spinning and pressing. For 
pressed heads, it is necessary to have 
presses of adequate capacity with dies 
of the desired shape and dimensions 
The expense for special dies is justified 
only when the demand for any one size 
is rather large. For spinning, spinning 
equipment must be available, of course. 
Otherwise, it is probably more eco- 
nomical to purchase heads from a sup- 
plier who has the necessary equipment 
on hand for efficient production. 

Pressed heads have the advantages 
of being more accurate, more uniform, 
and undergoing less thinning of the 
metal during forming than spun heads. 
his permits less allowance in the flat 
blank thickness. Also, production is 
faster and the cost is lower when the 
quantity warrants the use of pressing 

Pressing is preferable for forming 
some alloys such as stainless steel, 
which does not flow readily under the 
rollers of the spinning machine. How- 
ever, both cold and hot pressed heads 
require a closer gage tolerance in the 
flat rolled metal because of die clear- 
ance. 

With spun heads no special gage 
tolerance is necessary. Another advan- 
tage of spinning is that gage can be 


varied without any trouble, while a 
pressing die made for a specific thick- 
ness cannot be used for a different 
gage without changing the size of 
either the male or female die. 

Spun heads are more economical 
than pressed heads when only a few 
units are required. They can be pro- 
duced in any fractional increment of 
diameter between the smallest and 
largest available, usually without cost 
for dies. At present, heads are spun 
from about 12 in. to 20 ft 6 in. in 
diameter; or pressed from about 4 in. 
to 108 in. in diameter. 

Almost any kind of steel, either clad 
or solid, can be spun or pressed, either 
hot or cold. Many nonferrous metals 
and their alloys can be successfully 
spun or pressed. There is almost no 
common material that cannot be 
formed into a head shape. 

Gages from small fractions of an 
inch up to 6} in. have been pressed or 
spun. The blank diameters _ 
vary with the nature of the head, the 
curvature, and the gage. Formulas for 
their computation depend upon the 
above variables and the production 
technique. These formulas, and other 
data can be obtained from the manual 
"Flanging and Pressing,”” published by 
Lukens Steel Company. 

When the range of materials, gages, 
sizes and shapes available is considered, 
limitations are few. Of course it is not 
suggested that all designs can or should 
Primary point is that 
head shape adaptations are effective 
and economical ways of simplifying 
construction. Cost savings anc appli- 
cations are usually in direct proportion 
to the ingenuity of the designer. 


use head shapes 





Fig. 10—The lower rim of the housing of 
this ball-bearing pulverizer, which sup- 
ports the evacuation baffle-plates, shows 
economy effected by the use of a head 


shape. The head application permitted 
savings of more than 300 in. of expensive 
weld. A flared and dished head was 
pressed to the desired dimensions and the 
excess material cut away forming a rim. 
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VERTICAL SHEAR hysteresis loops as photographed from a cathode ray screen. They show comparative damping qualities of 
(a) natural rubber, (b) neoprene, (c) neoprene of higher hysteresis and (d) GR-S rubber 











The areas represent energy dissipated. 


Vibration Control of Engines 


® Control of linear vibration by 

® Method for comparing the per 
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® Effect of natural rubber on dat 
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Free or Resonant Vibration 





The mathematical expression for the 
frequency per minute of a simple 
form, such as a weight hanging on a 
spring, is 

{) K¢ 
dn \ W 
where 

4 ra f +} S Dp 

( i eta S I 

sec pers 

Ww weight of susper iss 

A ating aie Ri caki nt 4 | 

A practical application of the above 


is a single cylinder gasoline engine 
mounted on a spring as shown in Fig 
1. If the spring has a rate of 35,450 
Ib per in. and the engine weighs 386 
lb, the resonant frequency of the sys- 


S6 


correct mounting. 
formance of different materials 


nping efficiency. 


vill be 1,800 cpm. If the engine 

this spec 1 a violent shaking 

W ll result The Startl 4 
yf the reciprocating 
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weight The corrective a yn for th 
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If the speed of the eccentric, shown 
in the spring-weight system in Fig 





is gradually 
four times the resonant frequency 
the displacement of the weight is 


increased from 





ured at the various spec 1s 
entri 


of t 
a curve shown in Fig 
be obtained 


3 will 
It will be noted that the 
movement of the weight is equal to 


or greater than the movement of the 
eccentric until the sp ed of the e 
entric 1s greater than 1.414 times the 
resonant frequency of the system. To 


decrease the engine’s amplitude to a 
practical quantity, the stiffness of the 
spring, Fig. 1, must be reduced until 


frequency of 
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Forced Vibration 





A common question Why go to 

he of installing springs or 
bt hen the engine can 

e bolted to its base and avoid this res- 
vibration trouble This brings 
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If th g. 2, are used with 
the isoline € Fig. 1, the force 
going into the surrounding structu 
would be shown by the calculation 
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1erefore, Dy 
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TI using mounts that 
give a resonant frequency of 600 cpm 
4 of the operating frequency, the 
vibratory force going into the support- 


or 
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Movement 
of supporting 
structure 
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Where “A” = resonant frequency 





Where "B" = / 4/4 x resonont frequency 








Fig. 1—Application of formula 1 to a 
single cylinder engine vibration problem. 


Fig. 2—Resonant frequency calculations 
for a spring-suspended weight excited. 

















Fig. 4- 


ing structure will be reduced to 3 of 
that which would be present if the 
motor was bolted rigidly to the struc- 


Center of Rotation 

Naturally there is a right and a 
wrong location for a mount if the best 
results at the most economical cost are 
to be achieved. This location is the 
spot where movement is least and is 
known as the center of rotation. A 
mount should be placed as near the 
center of rotation as possible and still 
maintain stability. A commercial ap- 
plication of this is shown on Fig. 4 in 
which an electric motor is supported on 
each end by two circular rubber rings. 
Some types of electric motors have 


what is commonly called “60 cycle 
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A rubber ring mount at each end of this motor isolates 
60 cycle vibrations that occur with alternating current. 


Fig. 5 


hum.” This is the result of the 60 cps 
fluctuation in torque, which has been 
created by the reversal of the current. 
This torque variation produces a ro- 
tation oscillation of the motor housing 
about the centerline of the armature 
shaft. The oscillation is picked up by 
the supporting structure and manifests 
itself as an unpleasant noise. Rubber 
ring mounts reduce this hum to an ac- 
ceptable loudness because of the trans- 
missibility law. 
Stability 

It is apparent in Fig. 1 that while 
the spring support will effectively iso- 
late the vibratory forces of the engine, 
they do not offer a stable foundation. 


Mounting should be placed so as to 
provide stability as well as to isolate 


Motor mounts used on the 1949 Buick 
as near to the engine’s CG and CR as practicable 


Fig. 3—Amplitude-frequency curve of the 
weight sprung vibrating system. 





They are located 


vibration. So far only motion in one 
direction has been discussed. Actualiy 
any inanimate body freely suspended 
can vibrate in any one of six ways: 
longitudinally in the vertical, fore and 
aft, and sideways directions; rotation- 
ally about the longitudinal, vertical 
and cross axes. All of these directions 
are considered in the mounting, Fig. 5, 
of the 1949 Buick engine. 
Damping 

It was illustrated in Fig. 2 that the 
resonant amplitude of the weight on 
the steel spring was many times the 
amplitude of the eccentric. In fact 
when the steel spring was used, the 
stretch became so great as to become 
unmanageable. And if that engine 
were to be run at 600 rpm, it would 
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Fig. 6 


Mechanical stroker for studying motor mount materials. 


(a) Loads applied 


and corresponding amplitudes are measured by wire strain gages on tubes G and H 


again be running in its resonant fre- 
quency and might destroy the steel 
spring mounts. 

Since it is sometimes desirable to 
run the engine at this speed, it is neces- 
sary to control the engine’s movements 
under this condition also. This may 
be accomplished as follows: 

1. The resonant frequency can be 
further lowered to a speed which is 
well below the slowest speed at which 
the engine will run. It is assumed that 
the engine, upon starting, will pass 
through this speed before any damage 
is done. 

2. Stops can be used to limit the 
travel. 

3. Friction can be used in the form 
of dash pots, rubbing friction, or a 
material like GR-S rubber, which has 
high internal friction. 

The first method alone is not al- 
ways safe because of such things as 
prolonged cranking in cold weather. 
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The second may create customer com- 


plaints under certain conditions be 
cause of the thumping noise created 


when the engine “bottoms” on the 
stops. A combination of the first and 


third methods has proven satisfactory 
in service and will be discussed 
GR-S rubber (Government Rubber 
Styrene) is a synthetic rubber which 
ame commercially available during 
the war and was found to possess ex- 
cellent damping characteristics. For a 
omparison of its lamping ability with 
various materials such as a steel spring, 
natural, see 
GR-S rubber gave the best con- 
trol and the steel 
det 


neoprene, butyl rubber, 


Fig 
ig 


spring the least, 
resonant conditions. 

lo study materials when molded 
into actual mounts, the Buick Motor 
Division of GMC built the mechanical 
stroker shown in Fig. 6. Since this 
machine tests an actual mount, it can 


also be used for inspection and pro 


duction control. The mount under test 
is located on bracket B which is bolted 
to plate C. This plate can be adjusted 
to give the desired pre-load on the 
mount or test sample. Movement of 
the mount in either shear or compres- 
sion and tension loading is actuated 
through the reciprocating rod D by 
means of the crank at E. The machine 
is belt driven by motor F. Loads ap- 
plied to the mount are measured by 
means of strain gages cemented to load 
recording tube G. The corresponding 
stroke is obtained from strain gages 
on the stroke recording tube H. For 
endurance and elevated temperature 
work an asbestos lined heating box is 
used. Endurance tests are made at 100 
F temperature. 

To record the hysteresis loop, Fig. 
8, the signal is shown on an oscillo- 
graph which is connected to an ampli- 
fier having a power unit. Calibration 
to obtain correct load readings for var- 
ious settings of the oscillograph con- 
trols is accomplished through breaker 
points operated by an electric motor 
The horizontal and vertical axes of 
the hysteresis loop signal represent the 
stroke and load variation imposed on 
an actual mount. The area enclosed 
in the loop is the work lost, or the 
damping present in the rubber. A scale 
is included in the photograph as a 
basis for determining if any distortion 
or magnification has occurred during 
the — process. Three types 
of dynamic tests are made: (1) Con 
stant temperature; (2) constant speed ; 
(3) endurance. These three types of 
tests can be made for compression, ten- 
sion, or shear loading. Fig. 9 (a), 
(b), (c) shows some results 

When making endurance tests it 


ways a 


Ss 
trable to know, as accurately 
as possible, when failure occurs. With 
this machine it is easy to determine 
this point because the shape of the 
hysteresis loop will change as shown 
in Fig. 10. This mount running 
under compression and tension loading 
and that part of the signal to the left 
of the Y axis remained normal, be 
cause this portion of the signal repre 
sents the compression loadiny. The 
signal leveled off to a horizontal line 
at the starting point of tension loading, 
which indicates failure. When a mount 
has only a small internal break in the 
rubber, the signal will be distorted at 
the same point but to a lesser degree 
A comparison of the load variation just 
before and after failure will show a 
corresponding drop because of failure. 
If a mount breaks all the way through, 
only the compression load will show. 

To obtain a permanent record and 
to assist in making calculations, life 
size photographs of the oscillograph 
image are made for each test. A 4x 5 


Was 
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Fig. 7—-Comparative damping effect of various materials. Amplitude of a weight 


suspended on the materials shown varies widely under resonant excitation. 





Fig. 8—Cathode ray image of a mount in 
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Fig. 9—Typical results from mount tests. (a) Rate-temperature chart for GR-S rubber mount. (b) Load variation-speed chart for 


several rubbers. 






Fig. 10—How a broken mount records as 
a failure on cathode tube screen. 


in. plate camera and fast press film is 
used. In the leading picture are 
shown typical hysteresis loops obtained 
with, natural, neoprene and GR-S rub- 
ber compounds 

In all fairness. it should be stated 
that while these natural and neoprene 
compounds do not show much internal 
friction they can be compounded to 
increase this quality. A study was made 
to determine the variation in efficiency, 
Fig. 11, of the material as the percent 
of natural rubber was increased 
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(c) Efficiency-temperature chart for Butyl rubber mount. Such tests reveal important design considerations. 














Efficiency vs percent notura/ rubber 
used ina GR-S compound 
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Fig. 11—Efficiency of damping, or energy absorption, varies with the percent of 
natural rubber incorporated in the mount material, as is shown in the above chart. 


It is advisable to consult the rubber 
industry on any problem involving the 
use of rubber. They may make sug- 
gestions at the start of a project that 
will save the user a great deal of effort 
and expense. For instance, while it 
is desirable to have hysteresis in a 
damper, that same damper might be 
exposed to oil. Therefore, a GR-S 
rubber which has good damping quali- 
ties but poor oil resistance, could not 
be used as the damping agent. It 
would be necessary to use a compound 


of either neoprene or Buna N in which 
the hysteresis quality has been incor- 
porated. Then, again, it might not be 
desirable to use rubber at all because 
of heat. For such installation condi- 
tions, a mechanical damper of the dash 
pot or shock absorber type might be 
indicated. 

While this article has dealt primarily 
with linear mechanical vibration forces 
there are also torsional and acoustical 
vibrations, and these are controlled in 
much the same manner as linear types 
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Impregnrating 


section 


Magazi. ne cree/ 





WELDED STEEL SECTIONS form framework. A standard oil burner unit provides heat for the large drying oven. 


Change Gears Control Yarn 


Tension in Fiber Bonding Machine 


By impregnating yarns with synthetic resins, the 
Dan River Mills “Fiber Bonded” process in- 
creases tensile strength of textile yarns. This 
one machine performs all stages of the process 
—unwinding, impregnation, stretching, curing 
and rewinding. Critical feature in the operation 
is yarn tension, which must be varied for differ- 
ent phases of the process and for different tex- 
tiles. The machine, which is manufactured by 
Walter Kidde & Co., Belleville, N. J., employs 
change gears to obtain the required accuracy and 
flexibility of yarn tension. 


MACHINE STOPS automatically when a strand 
of yarn breaks. If any one of the bent wire fingers 
riding on the 





; is allowed to drop, it con- 
tacts a transverse rod thus closing a low voltage 
pilot circuit 
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THREE DISTINCT tension zones con- 
trol elongation of yarn during bonding 
process. Tension in each zone must be 
varied to suit conditions required for 
different types of yarn. Pull is placed 
on strands by driving each succeeding 
roll at a faster rate than its predecessor. 
To achieve the necessary speed syn- 
chronization, a singie electric motor 
powers all rolls through a series of in- 
terconnected chain drives 


FIRST ROLL of impregnating section 
} ; has two smaller reciprocating rolls bear- 
—— — ing against it which twist and untwist 
; . the yarns to insure thorough disper- 

sion of the resins. Reciprocating rolls 
are connected by a pivoted yoke. A 
pair of rubber rolls, operating under 
pressure from pneumatic cylinders, 
squeezes out surplus resins and passes 
yarns around snub roll into high ten- 


P| 


sion zone. (continued on next page) 
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Fiber Bonding Machine (continued) 


TO SIMPLIFY threading of yarn, two cables are passed 
through wide grooves cut into ends of each roll. A bar 
fastened to these cables pulls yarn strands through machine 


when drums are rotated. Take-off from winder drive shaft 
powers cable drums. After threading, rotation of drums 
is stopped by disengaging clutch. 


OVEN SECTION 








a 


CHANGE GEARS determine speed of rolls and hence zone 
tension. For easy calculation, change gears are cut so that 
one tooth is equivalent to one percent yarn elongation. Idler 
gears are mounted on slotted sectors to allow for various 
hange gear diameters. Rotation of gears is such that idlers 


will he pushed away if sector lock nuts are not tightened 











Dea 


mare oy 


SCHEMATIC DRAWING of yarn path through machine 
indicates operations controlled by each change gear. Third 
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gear also actuates long shaft running back through machine 
to winder and carrying roll 
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ALL PHASES of operation are interconnected and con- 
trolled electrically as shown in this wiring diagram. Wind 
switch in the operating relay circuit prevents the starting 
of the machine without passing through the required 
warm-up stage. When an emergency condition occurs, a 
six volt pilot relay opens the normally closed contacts in the 


line of the operating relay. This cuts out the drive, main 
blower and oil burner. As soon as the main blower stops, 
the wind switch opens, deenergizing the normally closed 
auxiliary blower relay. The auxiliary blower will then 
operate until the oven has cooled sufficiently to prevent 
burning of the stationary yarn. 





SPRING-LOADED LEVERS hold winding 


spindles 


against revolving drums. Yarn guides reciprocate rapidly 
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along axis of spindles to arrange strands into an evenly 
wound package. Two cylindrical cams actuate the guides. 


93 











mele 
Pa 


REAR FENDERS project slightly to provide some protec- ings. This construction effects a considerable weight reduc 
tion for the sides of the car in side-swipe accidents. The tion over the die cast grille formerly used. Door handles 
front grille is assembled from chrome plated steel stamp are fixed and contain a thumb button to operate latch 

New design roof bow and rails Double-walled 


Chevrolet 
Changes Front 
Suspension 


The Chevrolet for 1949 features a smaller 
version of the Fisher “Futuramic’” body 
previously introduced on other General 
Motors cars. Glass area has been increased, 
seats widened and the passenger compart- 
ment moved forward of the rear wheels. 
The front suspension includes many 
changes intended to reduce weight and 
simplify assembly and service. A number 
of forged parts have been replaced by 
stampings. Other modifications include 
centerpoint steering system, airplane-type 
shock absorbers and manual shifting, 
which replaces the vacuum assisted type 
used for many years. 


fender construction 















Narrower 


Fender integra/ 
center pillar body 


with 


Welded -in 
instrurnernt 
pane/ 


Access door 
for fender 
repair 


Rear seat riser 
embossed in 
a//- stee/ underbody 


Rear compartment 
foot rest embossed 


instrurnent in floor pane/ 


wiring 
hol 
access hole = 
Larger dash-to-frame brace windshield pillar 


THE INCREASE in glass area was achieved without sacrifice in structural 
strength by taking full advantage of the available steel sections. The 
instrument panel, now welded into the front end of the body, serves as a 
lateral brace. A steel bow, corrugated for stiffness, is welded between 
center pillars to improve rigidity of roof rails. Bow completes a mid-sec- 
tion frame formed by the pillars and underbody cross member. 
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ENGINE has been moved forward to accommodate the have a deflection rating of 340 Ib per in. compared to 300 
relocated passenger compartment. Heavier coil springs are Ib per in. on the 1948 cars. A one in. reduction in wheel- 
used to support the increased front end load. These springs base and a slightly narrower frame save weight and material. 





Front face 
Springs 
lack spring Sy 
: Rear face 
Cushion springs és : 
J] springs 
™ 
—a ry 
~ é Jack spring 
P Sw 
Spring Construction 
ort ad 
sulator u 





ipholstery 


fabric Be 


Stabilizer 





°° oa { f Shock absorber . Spring ’ 





. 
Cotton pad 
Cotton edge pad Side trim 
foarn rubber pad pane Rubber bumper 


Lower contro/ arm 











ALTHOUGH THE CAR is lower and FRONT SUSPENSION embodies many changes to reduce weight and 
shorter than the 1948 model, thinner seat simplify assembly. Differences between many right and left hand parts have 
cushions help to maintain ample leg and _ been eliminated. Airplane-type shock absorbers are used for the first time by 
head room. Flat steel springs now used Chevrolet. These are mounted coaxially within the coil springs and are fast 
in seats and seat backs take less space ened to the spring towers by bolts cushioned by rubber grommets. Symmetry 
than the coil springs they have replaced. of steering system is visible in this view. (continued on next page) 
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Chevrolet (continued) 




















Threaded Upper centro! arm 
bushing 
‘ Grease 
F fitting: 
SS 
Ps locknut 
Pivor 
\ 
Knuck/lé support 











SELF-LOCKING threaded bushings 
attach pivot bolts to upper control 
arms. Pivot bolts control the inclina- 
tion of the knuckle support in two 
planes at right angles to one another. 





UPPER AND LOWER CONTROL ARMS are stampings now, instead of forg- 
ings. These assemblies are lighter by 29 and 21 percent, respectively. To develop 
stamped parts capable of equalling the performance of forgings, extensive use 
was made of the brittle coating technique of experimental stress analysis. 
part was redesigned many times until satisfactory test results were obtained 


Each 








Single-acting 1930 








Double-acting 1934 





Direct-acting 1949 








AIRPLANE-TYPE shock absorbers mark the fourth step 
in the evolution of Chevrolet shock absorber design. Direct 
acting shocks are lighter in weight and simpler to install 
than cam and lever types. The longer piston stroke displaces 


Spring 
tower 








Engine 
support 


FRONT SUSPENSION cross member supports the front 
of the engine and also serves as a housing for the coil spring 
assemblies. This member consists of a semi-tubular upper 
section which changes sharply to a nearly flat plate at the 
bottom. Design combines the torsional rigidity of a tubular 
member with the beam stiffness of a box section. 
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a greater volume of oil which materially improves the damp- 
ing effect. Bodies of the direct acting shock absorbers are 
permanently sealed and thus will not require refilling as cam 
and lever types usually do 





PH thread 


(NM 


\ 
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Camber 


P 1948 ~~ 47 thread 

t 

ed 
Hex socket for 
adjusting, 

wrerich  } 

1949 
Plan View End View 








NEW PIVOT BOLT simplifies caster and camber adjust- 
ment. Previously, turning the pivot bolt for a camber 
adjustment had a compound effect on caster. Not only did 
the pivot bolt advance in the upper control arm but the 
knuckle support moved forward in respect to the bolt. 
Any attempt to adjust camber rapidly changed caster. 
E.NGINEERING 1949 
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D E S 
Air-Actuated Device 


Measures 
Differential Pressures 


The D/P Cell was developed by the Foxboro Co., Foxboro, 
Mass., to replace mercury-filled and spring-operated manometers. 
It converts differential pressure into proportional air pressure 
which can be used to drive remotely located indicators, recorders 
or controlling mechanisms. The cell requires a 17 psi air supply 
which is exhausted at a rate of 0.5 cfm. A feature of the device is 
that there is no appreciable movement of the working parts. 


Bellows Cross Interrnediate 
flexure lever 
y / 
e RNS 
‘ 1 Rai 













Relay adjustment 


Range rod 


Nozzle 
a 





Zero 
adjustrnent 
u Flexure 
rae. tube 
' 
Vent 
whit ——— : _Vent valve 
Strain 
| sar 
High 2 ' Low 
pressure , ' pressure 
connection —_ commection 
" a 
~ Flange 
Glass cloth 
filter 
Measuring 7 ins Wedge 
ciaphragrn ———~“ “— Cell body 


PRESSURES are applied to opposite sides of the diaphragm through 
the high and low pressure connections. The resulting differential 
pressure, multiplied by the effective area of the diaphragm, produces 
a force which ts transmitted through the force bar to the range rod. 
This force is then transmitted to the flexure-pivoted intermediate 
lever which bears against the flapper. A flexible stainless steel tube 
serves as a line fluid seal as well as a fulcrum for the force bar and 
range rod, 
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STAINLESS STEEL construction of cell is resistant 
to most corrosive fluids. The devise is suitable for 
measuring differential pressures of gases as well as 


liquids 





Legend of Pressures 


C—) Supply C—) Nozzle GB Output 





CC] Exhaust 
Interrrediate lever. 
Reducing : 
valve : 
/ '‘ 
roan 
' 
; Li la 
1/ A, 
“ba 








Li 














Flapper 
\ 


' 
Relay diaphragm 














ANY SLIGHT MOVEMENT of the intermediate 
lever forces the flapper against the nozzle and 
raises pressure in the nozzle line. This causes the 
relay diaphragm to bulge and widens the ball 
valve opening. Bellows — increases until 
it balances force imposed by range rod, thus, 


bellows pressure is always exactly proportional to 
differential pressure on the diaphragm. 
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Two Motors 
Give Wide 
Speed Range to 
Grinder Head 


The movement of the head of this verti- 
cal spindle surface grinder is adjustable 
between wide speed limits without the 
necessity of gear or belt shifting. Two 
motors of entirely different characteris- 
tics drive the feed screw that raises and 
lowers the grinding head. Each motor 
operates independently and covers a 
definite range of speeds. Although the 
grinder is powered principally by alter- 
nating current, a d-c motor was selected 
to lower the head during grinding te- 
cause of the simplicity of speed regula- 
tion of direct current motors. An a-c 
motor moves the head during elevation 
or when fast lowering is called for. 
The grinder is manufactured by Charles 
H. Besly & Co., Chicago. 





e 


Rapid traverse “3 
motor 





a 


AN ELECTRIC MOTOR, installed in base of machine, rotates the table so 
that any sector of the work surface may be brought under the grinding wheel 
Table diameter is 90 inches 


TWO SEPARATE MOTORS connect to input shaft of worm gear reducer 
which actuates feed screw. Under automatic down feed conditions, a one hp 
d-c motor controls movement of the head. This motor operates through its 
own high ratio geat reducer and has variable resistance in series with it 
for speed adjustment. For rapid elevation of the grinding head, the clutch 
of the feed motor is disengaged and the three hp, a-c motor set into operation 


F Subsilide colurnn base 





Table drive 
motor 





Top View of Grinder Base . 
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TO INSURE that grinding wheel is accurately 
aligned in relation to plane of table, position of 
spindle housing is adjustable. The adjustment is 
made by means of the stud which fastens the housing 
to the subslide. Loosening stud locknuts permits 
movement of housing toward or away from subslide 
In addition, spindle housing can be shifted across 
face of art: by turning eccentric stud bushing. 
A groove in the bottom of the housing rests against 
a bar which is pinned at its midpoint to the subslide. 
This construction makes housing free to pivot about 
its lower edge in both planes of adjustment. 
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f slide ~~ 


Switches 
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. i te Subsiicle 5 ‘ 
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| Bus Hand whee/ moves 

| Ne 


switch slide to 


ae Counter- ' _ Compensate for 
[L— ~~ balancing wheel wear 


cylinders ; 


a 6 
¥ a :< “ 


RATE OF DOWN FEED is automatically reduced 
at three stages of the grinding process. This is 
accomplished by means of a slide which moves as 
a unit with the grinding head. As head descends, 
dogs carried by slide close switches which add resist- 
ance to circuit of feed motor thus slowing its speed 
Bottom switch stops feed motor and starts timing 
unit. At end of established time interval, timer relay 
i starts rapid traverse motor which raises head from 


t i} y work. 
: hey 4 
























ii ’ SUBSLIDE which supports grinding head and 100 

Rapid ’ T_—— Worm gear ~~ hp drive motor operates in ways of heavy steel 

traverse | PP ae reducer “4 column at rear of machine. Weight of subslide 

i assembly is in excess of that required to hold head 

against the work and must therefore be counter- 

; balanced by two hydraulic cylinders. Rubber boots 

= protect pistons and the three in. diameter feed screw 

which actuates subslide. Splined coupling at lower 

end of feed screw prevents any portion of thrust 
load from being transmitted to gear reducer 
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Solenoid Valve Draws 


No Holding Current 


Air pressure in place of magnetizing current holds the spool 
of this valve in the desired position. The valve contains two 
solenoid coils. The solenoids do not shift the spool directly ; 
they control a small volume of air which actuates the spool. 
Air pressure locks the spool even after the coils have been 
deenergized. The valves are manufactured by Hanna Engi- 
neering Works, Chicago. After installation, valve can be 
completely dismantled for cleaning or parts replacement 
without disturbing pipe connections. A gasket, 0.01 in. 
thick, serves as a seal between ground surfaces of body 


and manifold castings. 
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SPOOL RECIPROCATES along its horizontal axis in a 
cast nickel-iron sleeve. Neoprene rings act both as cushion- 
ing spacers between sleeve and body and as seals between 
air passages. Warping or distortion of valve body is taken 
up by expansion or contraction of neoprene and does not 
affect honed bore of the sleeve. The spool is also cast 
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of nickel-iron, then ground, chromium-plated and honed 
for an airtight fit with the sleeve. Sharp edges of spool 
lands provide a wiping action to remove foreign matter 
from sleeve walls. At both ends of its stroke, spool hits 
synthetic rubber cushions which absorb noise and shock. 
For high-speed applications quiet operation is essential. 
Propuct ENGINEERING 
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OSCILLATING TILLER governs operation of the valve. 
When solenoid on right is momentarily energized, tiller 
takes position, shown in this schematic drawing. Inlet 
air passes up through axis of tiller, then down into right 
hand chamber of spool. Pressure forces spool to left and 
holds it there. Air in left hand chamber of spool is dis- 
charged to exhaust through annular groove in tiller disc. 





PILOT VALVE TILLER may operate at speeds of 1,000 
cpm and is therefore cast from magnesium alloy to reduce 
inertia. Spring loaded bronze discs, inserted in each end 
of tiller, seat against air ports in pilot valve base. Inlet air 
that motivates spool passes through small hole in center 
of disc. Trepanned annular groove admits air from col 
lapsing section of sleeve cylinder to exhaust 





Diaphragms Actuate Sandblast Valve 





A SINGLE VALVE controls air 
supply, abrasive feed and blast in 
the sandblasting machine developed 


by the O. Granowski Co., Mel 
bourne, Australia. Since the three Pressure 
functions are regulated simulta- chamber 


neously, there is no waste of sand 
or air after blast shut-off as occurs 
when separate valves are employed. 
When the inlet valve is turned to 
the “on” position, compressed air 
is admitted to the mixing chamber 
of the valve mechanism. Pressure 
causes the diaphragm to bulge, 
moving spindle to the left and 
opening sand gate and outlet valve 
When blasting operation is com- 
pleted, the inlet valve is turned to 
divert air supply from mixing 
chamber into sealed pressure cham- 
ber. Then, the large diaphragm 
pushes spindle to right, closing 
sand gate and blast outlet 





Screw controls 
ate of sand 
feed by limiting 
spindle movement 





Shut-off arr 
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SCALE MECHANISM and lever system are com- 


pletely assembled within a cast iron cabinet. The 
chrome plated poises slide on stainless steel beams. 
Moving upper poise to right increase scale capacity 
as much as chart capacity. Tare up to 250 Ib is 
compensated for by adjusting the lower poise 


Steel Tapes 
Drive 
Scale Pointer 


Steel tapes have replaced the rack and pinion 
mechanism formerly used to actuate the pointer 
of this industrial scale. The tape drive has in- 
creased weighing accuracy by eliminating two 
of the principal sources of error—gear teeth fric- 
tion and wear. Tapes are fabricated from a high 
cobalt alloy. The scale, manufactured by the 
Howe Scale Co., Rutland, Vermont, also em- 
ploys a semi-automatic method of adding 
weights to a counterpoise bucket for increasing 
weighing capacity. The scale is supplied in a 
cabinet ready for on-site connection to weighing 
platform. Platforms are specially constructed to 


suit application. 
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Rear View 
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STEEL TAPES translate downward pull of hook into rotation of 
dial pointer. When a force is applied at the hook, the pendulums 
move upward until their countermoment has increased sufficiently 
to balance the hook force. Maximum load handled by head mech- 
anism is 20 lb, which is sufficient to pull pendulums through 36 deg 


arcs and rotate pointer 360 degrees. 














IN PREVIOUS VERSIONS of the scale, the applied load actuated 
a rack and pinion against counterforce of pendulums. The mech- 
anism was simple but subject to inaccuracies because of friction and 
gear tooth wear 
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sector 


Pointer 
drum 





WHEN RACK and pinion were eliminated, a new mechanism was 
required to amplify the 36 deg pendulum arc into full scale pointer 
doleion, Tape-driven drum sectors were developed for this pur- 
pose. The cam sector, which is integral with the right hand pen- 
dulum, moves counterclockwise when pendulum is raised. Tape 


connected between left extremity of cam sector and small drum of 
multiplying sector rotates multiplying sector which in turn actuates 
the drum of the dial pointer. 











PIN CONNECTORS secure tapes to the pendulum cams and rotat- 
ing sectors. Although tape is fixed tangentially, it can move slightly 
about the axis of the pin to align itself and thus avoid twisting 
stresses 
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LEVER SYSTEM reduces platform load to a small 
force which is measured by pendulum mechanism. 
The beam lever supports tare and capacity bars 
as well as counterpoise bucket. When an object 
is placed on the plaftform, the equilibrium of the 
beam lever is upset and the resultant force is 
transmitted to head mechanism. Sliding poises to 
right or adding weights to the bucket counter- 
acts the load moment and increases scale capacity. 
The capacity handle controls position of the link- 
connected weights. Each turn of handle places one 
weight on bucket and increases scale capacity by 
one full dial reading 





DESIGNING FOR LOWER COSTS 
First step in meeting the price 
tag of the buyers’ market! 

June issue of PRoDUCT ENGINEERING gives 
e More than 200 recently developed, 
ost-cutting solutions to design prob 
lems 

e@ Charts and data on relative costs of 

materials, parts and drives 

e Design improvements that add sales 

values in quality and performance 
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Low Temperature Properties 
Of the Austenitic Stainless Steels 


How temperatures of —320 F change impact strength, tensile strength, 
ductility and endurance limit in annealed, cold drawn and welded chromium- 
nickel stainless steels. Comparisons with straight chromium stainless steels. 


R. H. HENKE 


Allegheny Ludlum Steel Corporation 


WHILE THERE IS LITTLE CHANGE in 
the physical properties of ferritic or 
pearlitic stainless steels (straight car 
bon-chromium types) as temperature 
is decreased to zero F, the impact 
strength often decreases 90 percent 
or more below the values obtained at 
room temperature. Consequently, aus 
tenitic stainless steels (chromium- 
nickel types) are preferred for indus 
trial equipment that must have high 
resistance to impact when subjected 
to sub-atmospheric temperatures in 
service, because these materials retain 
most of their toughness even at ex- 
tremely low temperatures. If the equip 
ment !s to operate under pressure, the 
metal of which it is made must have 
a minimum impact resistance of 15 
ft-lb Charpy keyhole notch or 18 ft-lb 
Izod vee notch at the temperature of 


service, according to the ASME code 
on unfired pressure vessels, and so 
the use of austenitic stainless steels, 


rather than the ferritic or pearlitic 
grades, often is mandatory. 
Toughness may be defined as the re 
sistance of a material to shock load 
ing. and can be determined by either 
the Charpy or Izod tests. While the 
data obtained by these tests cannot he 
used by the design engineer in the 
same manner as tensile strength data 
it is sufhcient to indicate whether the 
loss in ductility under a given service 
condition may cause failure under 
quickly applied loads. The ferritic 
and pearlitic stainless steels have a 
transition temperature range between 
the tough condition and the completely 
brittle condition which is influenced 
by cold working and heat treating, 
velocity at which the load is applied 
and severity of the notch. A rapid 
blow in the presence of a sharp notch, 
as in the above mentioned impact 
tests, may reveal brittleness in an un 
alloyed steel at a temperature slightly 
below room temperature. Reduction in 
the severity of the notch and reduction 
in velocity of the blow will each prog 
ressively lower the apparent embrittl 
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Table I—Impact Resistance of Annealed Austenitic Stainless Steel 


AISI Composition Impact Resistance, Fr-lb 
Tvpe _ 
No Room 
( Cr Ni Others | Temp 25 | 80 I 320 F | Reference 
301 | 0.11) 17.97; 7.80 110 110 110 
| 0.10 | 17.35 7.63 114 115 114 b 
002 | 0101 17.95, 9.44! 110 | 110 | 108 
0 14 | 17.90 9.00 | iad 88* d 
} 0.11 | 18.30} 11.1 114 118 100 f 
| 0.09 | 17.54 9 24 80* | 78* 81* € 
} 0.088) 18.51 9 65 119 117 13 | 119 a 
304 | 0.061 18.43! 8.8] 110 | 110 | 110 
| 0.06 | 17 .&7 9 79 &4* | 76* re 
0.05 | 18.7 9.00 110 | |} 90* 1 
| 7 
321 | O OF 18 2} 960 00 110 110 ; 110 
0 O86) 17 74. 10.71 | 0.67 | 110*| 83° 79° | 
/ 009! 171 R80! 0.47 105* | gg* 
Cc 
347 0.07 | 18.18 | 11.02 | 0.98 110 110 R¢ 
0 07 | 18.462 | 1098} 092 110 110 10 | 
73% 64* See | 
Not Known 95 | 104 a 
Mo | 
17 0 07 | 18 42 | 13.95 | 3 O¢ 110 110 110 110 
110* 110* 110* 


a— Electro — Metallurgical Corporation. 
b— Rustless Iron & Steel Corporation. 
c— International Nickel Company 


* Charpy Kevhole Specimen; all other tests 
Charpy “V” Notch Specimen 


d— Archio fur das Eisenhuttenwesen, Jan. 1940, A. Kirsch and G. Haupt. 


e— “Endurance and Other Properties at Low 


Temperatures of Some Alloys for Aircraft 


Use,” Russell & Welcker, NACA Note No. 381, 1931. 
f— “The Mechanical Properties of Some Austenitic Stainless Steels at Low Temperatures,” 
Colleck, MacGillioray, and Manning; Transactions of the Institute of Chemical Engincer- 


ing, Vol. 11, 1933. 
Note: 
conditions previously described. 


All data not identified was obtained in the Allegheny-Ludlum laboratories under 





ing temperature. Slow loading, such 
as is encountered in the tensile test, 
(0.05 to 0.5 in. per min) may fail 
to indicate brittleness until tempera- 
tures as low as —250 to —300 F are 
encountered. 

An example of the variations that 
are obtained from different specimens 
by different investigators is the data 
available on 12 percent chromium 


stainless steel. Data from tests at the 
Allegheny-Ludlum laboratories indi- 
cates that this material retains tough- 
ness down to —80 F; the impact 
strength of one specimen dropped 
from 42 ft-lb at room temperature to 
22 ft-lb at —80 F (Charpy keyhole 
notch), while the impact strength of 
another dropped from 58 ft-lb to 34 
ft-lb over the same temperature range. 
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Other data presented by R. Sergeson 
in the Transactions of the American 
Society of Steel Treating places the 
transition temperature of 12 percent 
chromium steels at zero F, as shown 
in Fig. 1. Slight variations in compo 
sitions or other of the previously men 
tioned factors probably are the cause 
for these differences 


Annealed Austenitic Stainless Steels 


Even if it is assumed that the car 
bon-chromium stainless steels retain 
toughness to the lower temperature, 
the austenitic steels are still much 
better in comparison. DeHaas and 
Hadfield in their paper “The Effect 
of the Temperature of Liquid Hy- 
drogen on the Tensile Properties of 
41 Metals” in the Philosophical Trans- 
actions of the Royal Society of London 
report that some of these steels retain 
a large portion of their room tempera- 
ture toughness at temperatures as low 
as —423 F, which is just 37 F above 
absolute zero. 

A compendium of test results and 
4 partial resume of data from the 
literature on the impact properties of 
the various austenitic stainless steels 
of the 18-8 variety is given in Table | 
Unless otherwise stated, 
were run using a Charpy vee notched 
specimen instead of a keyhole speci 
men. Testing was done on a Reihle 
mpact testing machine having a pen- 
dulum velocity of 12.75 fps. Depend- 
upon the temperature desired, 
combinations of dry ice with gasoline 
or alcohol were used for temperatures 
down to 80 F, and liquid nitrogen 
320 F. All specimens 
} hr at temperature 


these t 


ing 


was used for 
were held 
prior to testing. 

As shown, the wrought annealed 
austenitic stainless steels retain most 
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Fig. 1—Comparative impact resistance at 
sub-atmospheric temperatures of AISI 
Types 304 (austenitic), 410 (pearlitic), 
and 430 (ferritic) stainless steels. 
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Fig. 2—Impact resistance of cold drawn austenitic stainless steels: A, $ hard; and B, 
} hard. Results are shown within scatter bands because of the wide variations in values 
obtained on similar type steels having slightly different compositions. 


of their room temperature impact 
toughness at temperatures as low as 

320 F. Variations have been found 
in different lots of AISI Type 347, 
but the impact toughness of this 
analysis ts seldom diminished to values 
less than 80 ft pounds. 

Dr. V. N. Krivobok of the Inter- 
national Nickel Co. conducted tests 
to determine whether long time ex- 
posure at —320 F has a tendency to 
age or embrittle Type 304 stainless 
sicel. It was found there is little dif- 
ference in samples exposed 30 min 
compared to samples exposed one year 
at 320 F, whether tested at room 
temperature or —320 F, and therefore 
the impact strength of these materials 
in service should correlate closely with 
the values obtained by laboratory tests. 


Cold Drawn Austenitic Stainless 
Steels 

The fabrication of 

C juipment 


vessels and 
used in low temperature 
service often involves fabricating op- 
erations such as roll forming, press 
brake bending, and other forming op- 
crations, all of which cold work the 
metal to some extent. Such mechanical 
hardening places the material in a 
state of stress, which lowers the 
amount of energy that can be absorbed 


upon impact. Cold working does not 
cause the austenitic stainless steels to 
become sensitive to decreasing tem- 
perature. It does, however, cause a 
general decrease in room temperature 
impact resistance, the magnitude of de- 
crease varying in proportion with the 
amount of cold work; the toughness 
of cold worked samples is affected by 
temperature in the same manner as 
annealed specimens, decreasing grad- 
ually with decreasing temperature. 
Impact strengths at low temperature, 
of AISI Types 301, 302, 304, 321, 
and 347 cold drawn to approximately 
} hard (120,000-125,000 psi tensile 
strength) and approximately 4 hard 
(140,000-145,000 psi tensile strength) 
are shown — in Fig. 2. Since 
five analyses of steel were investigated, 
and impact resistance seems to vary 
with composition, each analysis is listed 
separately and the range of impact 
resistance is shown by a scatter band. 
In each instance, Type 347 exhibits 
greater sensitivity to cold work than 
the other analysis, decreasing at room 
temperature to 77 and 32 ft-lb impact 
resistance respectively. While this is 
the lowest value reached by the aus- 
tenitic stainless steels, it does not in- 
dicate a brittle condition since many 
annealed carbon steels exhibit lower 
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tenitic composition—dropped from 48 
ft-lb at room temperature to 38 ft-lb 














250 , —— at —320 F. Thus, while the overall 
Type C Cr Ni Ti impact strength of the low nickel ma- 
a an a , |eo——® 502 014 179 90 terial is lower, its sensitivity to low 
. | (O—-—0 304 005 187 90 Soeee sien : is 
2 230 at +—j Bem=-0 321 009 17.1 88 047 temperatures is not any greater. 
o ‘ b—--—0 347 
S PN: Ss 
3 jp pons Welded Austenitic Stainless Steel 
* 219} | | Since welding is one of the most 
= widely used methods of making joints 
: ——— in industrial equipment, it is obvious 
b that any material used in industrial 
e 19F—"T— t 7 
3 processing must not only be weldable, 
S = but also meet the mechanical property 
requirements after welding. It is de- 
70'--—— H : 
170 sirable to meet these requirements in 
= a the ‘‘as welded” condition to eliminate 
heat treatment or stress relieving after 
150 120 fabrication. The austenitic stainless 
steels possess good ductility as welded, 
+ hr + bs ~2 
~~ 8 as shown in Table II. Samples used 
=a : : : 
130}-—+— | Impact | a ee Se 100 & for test were machined with a 30 deg 
Resistance -——4—_ Jeet " S bevel i / : : 
— ee = bevel and a 1/16 in. root, and then 
welded. The welded samples were 
vai go £ machined to size and a keyhole notch 
‘ND N 
¢ 
-. 
a © ~ ° 
& 9 60 $ Table Il—Impact Resistance of 
2 rod Welded Austenitic Stainless Steel 
8 --—+- e 
~ “J s 
x 1) + Elongation. ae } “a 40 S : 
re ( et a Lory D Impact Strength, 
b (a a a a 3 Bs Fr-lb? 
S Oe a ee eR ease isa W AISI Type No 
+ Room 
Ww ay 
7 x Si ea ee SO A 20 Tem — 320° |} 
oo ~~. . ~—pe erature 
C aaa pt ; J! 
oe 
50 -~z00 200 0 304 2 5 19, 22, 2 
ae eet ee FE 304 363.4 204 
es perature 304 (1.600 F an | 13,4 20°.‘ 
- - 304 (1,900 } i } 3434 
Fig. 3—Effect of temperature on the tensile properties of austenitic stainless steels of a 18 
the 18-8 type. All retain 50 to 60 percent of their ductility at low temperatures, thus ee ' “* as 
not indicating brittleness at tensile strengths of 225,000 psi and over. 347 1, 274, 24/234, 18, 14 
44 é é e& é ° S, | 
ve 347 (1.600 F anneal 28 18. 14 
impact resistance. Cold-worked Type ferrite phase and ferrite-austenitic re- 347 (1,900 F annea 30 21 
347.steel does not display any adverse gion at room temperature, and below 
effect when tested at —320 F. com- room temperature is entirely ferritic. haw bevhols enecinbine Galea othiee 
pared to room temperature. This is Due to the poor low temperature prop- wise identified 
not characteristic of this heat alone erties of the other ferritic stainless All results based on an average of two or 
Gillett having noticed this phenom. _ steels, it has been postulated that these yA notched specimens 
enon in other steels of the Type 347 alloys would be brittle, especially since ‘Data from Electro-Metallurgical Cor- 
analysis range in his investigations, cold working also produces ferrite. poration 


which were reported in the ASTM 
Bulletin, August, 1941. 

As noted in the preceding data, 
mechanical hardening causes a pro- 
nounced reduction of room tempera- 
ture impact properties compared to 
properties at —320 F. It was thought 
the cold worked austenitic stainless 
steels lost toughness because of an in- 
stability in structure caused by a com- 
bination of chemistry, cold work, and 
temperature. When the nickel con- 
tent of Type 301 is lowered to the 
minimum of about 6 percent as stated 
in the AISI specifications the alloy’s 
composition is such that it lies close 
to the phase boundary between the 
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To determine if this was ‘‘fact or fic- 
tion,”’ several induction furnace heats 
were forged and cold drawn to full- 
hard tensile properties, and their im- 


pact properties were then checked 
at temperatures ranging from room 


temperature to —320 F 

The steel had the following compo- 
sition: 0.12 C, 0.43 Mn, 0.57 Si, 17.6 
Cr, and 6.29 Ni. When cold drawn 
to a tensile strength of 207,000 psi, 
the material lost little of initial 
impact strength of 35 ft-lb at room 
temperature, decreasing to 29 ft-lb at 
—320 F. The higher nickel steel con- 
taining 18.29 percent chromium and 
7.22 percent nickel—a definitely aus- 


its 





placed in the weld metal opposite the 
root, the root side being struck by the 
anvil 

Welds made with austenitic stain- 
less steel filler rods, regardless of base 
metal, have satisfactory impact re- 
sistance at low temperatures. Gen- 
erally, speaking, austenitic stainless 
steel welds have impact resistances 
ranging between 25 and 40 ft at 
room temperature and 18 and 25 ft-lb 
at —320 F. Different heats of Type 
347 have behaved erratically at —320 
F, in one instance the as-welded im- 
pact resistance being as low as 14 


Ib 
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ft-lb. Stress relieving of Type 347 
welds does not seem to improve the 
low temperature impact resistance; in 
several instances it was impaired, pos- 
sibly due to aging. Fully peso 
Type 347 stainless steel at 1900 F 
improves the room temperature im- 
pact toughness, but adversely affects 
toughness at —320 F. This phenom- 
enon is important since vessels con- 
structed according to ASME regu- 
lations sometimes require a_ stress 
relieving treatment. 

The effects of long exposure in 
liquid nitrogen (—320 F) was in- 
vestigated by Dr. Krivobok for welds 
in Type 304 and 310 steels. This 
data showed no tendency to age in 
one year. 


Tensile Properties at Low 
Temperatures 


The annealed austenitic stainless 
steels retain 50-60 percent of their 
ductility at —320 F when tested in 
tension. Fig 3 shows the effects of 
decreasing temperature upon the tensile 
properties of Types 302, 304, 321, 
and 347 steel. While the tensile and 
yield strength increase about 100 per- 
cent from room temperature to —320 
F, ductility, as measured by percent 
elongation in 2 in., and impact re- 
sistance does not indicate brittleness 


even though the tensile strength is 
in the vicinity of 240,000 psi. Types 
302 and 347, cold-drawn to 4 hard, 
increase in ductility when tested in 
tension below room temperature. This 
increase is probably due to the fact 
that the specimens do not become 
heated when pulled, thus allowing 
them to stretch uniformly over the 
entire gage length. 

An investigation of the tensile prop- 
erties of resistance seam-welded joints 
for annealed Type 347 and 4 hard 
Type 302 ys | tensile strengths of 
92,700 psi and 148,000 psi respectively 
at room temperature, and 233,000 psi 
and 174,800 psi at —320 F. The base 
metal at —320 F withstood 232,000 
psi in tension and an elongation in 
2 in. of 49.5 percent (Type 347) and 
275,400 psi and an elongation of 20.5 
percent for 4 hard (Type 302.) From 
these data, weld joint efficiencies of 
100 percent and 63.5 percent were 
calculated for Type 347 and for 4 hard 
Type 302. 

Mebs and McAdams also report that 
the modulus of elasticity is increased 
when testing in tension at low tem- 
peratures ( NACA Technical Note No. 
818, July, 1941). Other investiga- 
tions by McAdams, Keiland and Crom- 
well showed a change in the shape of 
the stress-strain curve as the testing 
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Fig. 4—Effect of temperature on the endurance limit of AISI Type 302 stainless steel: 


A, cold drawn and B, annealed. 
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temperature decreases, indicating what 
appears to be a definite yield point in 
these steels. 


Fatigue Properties at Low 
Temperatures 


The endurance limit of Type 302 
is increased as the temperature is re- 
duced. The amount of increase does 
not seem to be proportional to the 
increase in tensile strength. Based on 
data by Russell which was presented 
at the ASME-ASTM Symposium on 
Effect of es on Metals, 1931, 
annealed and cold drawn Type 302 
stainless steel tested on an R. R. Moore 
endurance testing machine giving 
cycles of reverse bending showed an 
increase in endurance limit when 
tested at —40 F compared to room 
temperature results. The stress-endur- 
ance limit diagrams for these condi- 
tions are shown in Fig. 4; the dotted 
lines indicate that the stress was raised 
and the test continued. Tensile prop- 
erties of the annealed material tested 
under the above conditions are as 
follows: 


ANNEALED, TYPE 302: tensile 
strength, 88,000 psi at room tempera- 
ture and 160,000 psi at —40 F; per- 
cent elongation in 2 in., 69.9 at room 
temperature and 48.7 at —40 F; re- 
duction of area, 76.7 percent at room 
temperature and 70.2 percent at —40 
F; and endurance limit, 33,000 cycles 
at room temperature and 42.000 at 
i F., 


Co_p Drawn, Tyre 302: endurance 
limit, 63,000 cycles at room tempera- 
ture and 76,000 cycles at 10 F 
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Torque Reversal and Vibrations 


In Cyclically Loaded Systems—I 


Procedure for analyzing torque reversal and vibrations in reduction gear systems subjected 
to cyclic loading when driven by a constant torque prime mover. General equations for 
natural frequencies and forced vibrations are derived and applied in the investigation 
and analysis of torque components and critical speeds in an assumed installation. 


ALEXANDER HAMMER 


Analytical Engineer, 
DeLaval Steam Turbine Company 


TO ASSURE 
range, 
tems 


a smooth operating speed 

motor or turbine driven sys 
consisting of gearing and re 
ciprocating units should be analyzed 
while in the design stage. In such 
systems there is a discrepancy be 
tween delivered and consumed torque; 
the former being constant and the 
latter varying periodically. 

A high degree of torque variation 
is not required to set up and sustain 
torsional vibration, particularly at 
speeds where the frequency of th 
periodic torque variations coincides 
with the natural frequency of torsional 
vibration of the system. The rotating 
masses accelerate or decelerate as a 
result of the excess or insufficient 
torque supplied by the motor or tur 
bine 

Because of the periodic speed 
changes of the masses, an alternating 
twist is imposed on the constant twist 
induced by the torque of the | 
If a negative net torque re 
sults at the gears during the cycle, the 
tooth contact 


prime 


mover 


will be thrown from the 
driving to the back face. Such a con 
dition displays itself in 
clatter and eventually 
failure 

In a 


noisy gear 


leads to tooth 


reciprocating unit such as a 
pump or compressor, the torque varia 
tion as shown in Fig. 1 is induced by 
(a) The inertia of the reciprocating 
parts, which is determined by speed, 
weight and geometry of the linkage 
and (4) the fluid or gas pressure force 
which is a function of load alone. The 
net torque effort of the unit produced 
by these two forces together repeats 
itself periodically every revolution. 
The net torque equals the sum of 
the constant mean torque and an in 
finite number of periodic torques with 
respective frequencies of 1, 2, 3 
times the crank speed. Because of 
their rapidly decreasing magnitude 
with increasing ratio of torque fre 
*The analysia presented is the result of an investi 


gation conducted by the author's company and tr 
which the author took part. 
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juency to crank speed, only the lower 
orders are of importance in practice 
Because the separately determined 
torque components are superimposed 
it is sufficient to analyze only one of 
such components to obtain a represen- 
tative result. Furthermore, the dy 
namic effects induced in the most 
elaborate system can be analyzed in 
a simple basic system if their elements 
ire similar and differ only in magni 
tude and phase 

Consider the two-mass basic system 
shown in Fig. 2. This system consists 
of a turbine driving a single cylinder, 
single acting compressor through 
gears; the compressor and gear are 
treated as a single mass. The math- 
ematical expressions required for both 
the natural frequencies and forced vi- 
brations are derived from a single 
analysis made for the latter and 
adapted to the former by placing the 
external torque equal to zero. The de- 
rivation follows: 


Where 


mass polar moment f ine rtia f 
pinion, lb in. sec? 
mass polar moment of gear, Ib in 
sec? 

= ratio of pinion rpm to gear rpm 
mass polar moment of inertia of the 
t irbine ’ Ib in. sec? 

= mass polar moment of inertia of the 

gear red 

Se fed 
/ et ’./n? 


iction and compressor. lb in 


angular twist of turbine shaft at the 
turbine, radians 
angular twist of turbine shaft at the 
pinion, radians 
time. sec 

k torsional rigidity of ¢ 
in. per radian 


irbine shaft, lb 


first derivative of @ with re 


spect to time. radians per sec 


second derivative of @ with 

respect to time, radians per 

SE ¢? 

Vs = maximum periodic torque, lb in 

\V = shaft speed, rpm 

= # N/30 = forced circular frequency 

of vibrations, radians per sec 

p natural circular frequency of vibra- 
tion, radians per sec 

\ amplitude of torsional vibration at 
the turbine, radians 

No amplitude of torsional vibration 


at 
the pinion, radians 


The kinetic energy E of the system is 
I 1 (Jig? 4+ I262?) (1 
and the potential energy V equals 
V=} Ki (¢ 2 
Substituting Eqs (1) and (2) in La 
grange’s equation 


(= ) oF ,.ol 
dd er) do 


the general equations of motion ob- 
tained are: 


= de 2 
V sin mt 
3 


] o + K: (do: — do 0 (4 


I> de K, (@ de "— - sin mt (5 
= 


The right hand member of Eq (5) 
is the instantaneous equivalent torque 
at the pinion. Note that the twist at 
the pinion is opposite to that at the 
gear 

Substituting the values 


Oe No 


2 sin mt 
in Eqs (4) and (5), there results 
—Ji\im? + Ki (i — A 0 ( 
ie = Kit =— i) =< Mfe (7 
adding Eqs (6) and (7), there re- 
sults 
Ii dr + Jade 
From Eq (6) 
l Jim? / Kid 


Mir 8 


Substituting this value in Eq (8) 
N [1 a 
Kid, + J2)/IiJ 


hE 

For the natural frequency the ex- 
ternal torque is zero and the solution is 

o A sin pt 
Substituting this value in Eqs (7) and 
(8) modified for M equals 0 

Ki (|i + Je 

AP 


which when substituted in Eq (9) 
gives 


M l 
0 
= ata (=a) 


Since the inertia of the pinion is rela- 
tively small, the alternating torque T, 
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Fig. 1—Cyclical variations of net torque and its components in a reciprocating 


compressor. The net torque effort 
at the gears will be approximately that 


in the turbine shaft, or 
T's Ki (Ar — Ae 
M /; 


/ Aun 


) (ia) 
aii ( : , 


Thus the term 
l 


1 — m*/p 


= — 


n 


called the dynamic magnifier, which 
is a function of the ratio of forced 
vibration frequency to natural fre- 
quency, determines the torque. Its 
value is plotted in Fig. 3 for values of 
m/p. When m/p is 1, the frequencies 
are equal, that is, the system is run- 
ning at its critical speed. Note that 
the condition obtained at m/p equals 
O is identical with that for m/p equals 
\/2. In the region of 0 <m/p <0.8 
the alternating torque increases fairly 
slowly as m/p increases, but dec reases 
very rapidly in the range of values 
greater than \/2 as m/p increases. 
Each of the torque components has 
its own critical speed, which is de- 
rived by dividing the natural fre- 
quency by the corresponding order 
number. At these speeds the alter- 
nating torque theoretically becomes in- 
finite (but for the damping present 
in the system), therefore, the operat- 
ing and critical speeds should be sufh- 
ciently removed from each other 


Criteria For Design 


To obtain a sufficiently wide gap be- 
tween the operating and the’ critical 
speeds, the natural frequency of the 


Propuct 


repeats 
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itself periodically every revolution. 
increased or de- 
creased. In increasing the frequency, 
the most favorable condition can be 
attained at m/p equals 0, for which 


value the torque T, is 

To = Mfi/n (i+ Js 
Thus torque is inversely proportional 
to the mass. This solution would re 
sult in impractical design because of 
the large masses and high natural fre- 
quency. Furthermore, it is always pos- 
sible that high order criticals will 
occur close to or in the operating range, 
in which event a forced vibration 
analysis is required. 

By proper selection of masses and 
elasticities, however, the frequency can 
be lowered to such a value that the 
operating range lies in the wide gap 
between two low-order resonant zones. 
Occasionally, all critical speeds can be 
placed below the operating speed, then 
the calculations are reduced to those 
for obtaining the natural frequencies, 
no reference being made to the ef- 
fects of forced vibration. 

Lowering the frequency implies 
either an increase in the polar mo 
ments of inertia of the oscillating 
members, or an increase in the flex 
ibility of the elastic connections. In- 
creasing the moments of inertia means 
an increase in overall weight, which 
is undesirable. The alternative method 
that is, an increase in the flexibility of 
the elastic connections, however, can 
be successfully utilized. 

In a system, which will be analyzed 
subsequently, gear torque reversal will 
not occur under steady load and speed, 
if the natural frequencies are kept at 


system should be 


values of m/p equals 1.5. Physical 
limitations might require smaller val- 
ues for m/p, in which event the need 
for a forced vibration analysis can be 
determined from an estimate of the 
harmonic torque components. 


Description of Installation 

Assume a typical installation, like 
that shown at the head of Table I, 
consisting of a constant speed turbine 
driving two compressor units through 
a reduction gear fitted with a double- 
ended shaft. Each compressor unit in- 
cludes two identical 2-cylinder, 2-stage, 
double acting compressors with all four 
cylinders driven from a single crank. 
The compressors are of semi-radial 
design with low pressure cylinders 
mounted in V-position, each being 30 
deg from the vertical centerline, and 
two high pressure cylinders mounted 
horizontally. The included angle be- 
tween successive cylinders is 60 deg. 
The sequence of operation is: 
1. All compressors unloaded. Unit 
idles at speed. Torque demand is 
equal to friction and inertia of re- 
ciprocating parts. 
2. One to four compressors cut in in 
sequence as required by air demand. 
3. The controls unload the compressors 
one at a time in sequence until idling 
is reached and the cycle is repeated. 

The governor assures a +3 percent 
speed change. The operating speed 
of the compressors is 600 rpm, that 
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Fig. 2—Two mass basic system consisting 
of a turbine, gears and a single cylinder, 
single acting air compressor. 
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Fig. 3—Magnitude of alternating torque 
for different ratios of forced vibration 
frequency to natural frequency. 
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Table I—Method of Replacing a Multi-Mass System 
With a Nearly Equivalent One-Mass System 
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is, the speed range is between 580 
rpm at full load and 620 rpm at no 
load condition. The gear ratio » is 
Fs Turbine output at 4520 
is 268 hp per compressor unit. Con- 
nection between gear and compressors 
is by means of flexible couplings of 
variable flexibility. The equivalent sys- 
tem of the assumed installation 
shown in Fig. 4. The angle @ is the 
phase difference between the har- 
monic torques acting at masses 1 and 
7; that is, at the compressor units. 
Thus the motion at each mass is com 
posed of two components, one result- 
ing from each external torque. The 
generalized solution is 


.53 rpm 


is 


od = A’, sin mt + A’% sin (mt + a) 

The solution is simplified if it is 
made for the components of those 
torques that are exactly ‘in phase” or 
“out of phase.” This method elimi- 
nates a, permitting solution of the 
separate Bs by straight addition or 
subtraction. The solution can then be 


written as 
os = Ag sin mt 
consequently 


os = — Agm™ sin mt 
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The mathematical expressions re- 
quired for both the natural frequencies 
and forced vibrations are similar to 
those given in the foregoing for a 
basic system. In general terms Eq (8) 
can be written as: 


TY yan? TM =0 


i=] i=] 
Similarly the general term for A is 


Vi | re, 


(12 
For the natural frequencies the ex- 
ternal torques are zero, and the solu- 
tion is 


(11 


i=q—1 


Ne = Aa = Y Jodimt 
t=] 


oi = A Sin pt 
Substituting this equation in Eqs (11) 
and (12) modified for 


M, = M;=0 
there results 
imn 
Y pons =0 13) 
i=] 
and 
i=q-1 
Dic ven ag a D Joe / Kya (14) 
t=] 


In the determination of forced vi- 
bration and natural frequencies Eqs 
(11) and (12), and Eqs (13) and 
(14), are used respectively. Since m* 
is a known value for any harmonic 
torque, the solution for vibratory 
torques is direct. The solution for 
natural frequencies, however, requires 
the determination of all p* values that 
satisfy Eq (13). While the roots of 
this equation can be established by 
trial and error, it is desirable to esti- 
mate these in advance before check- 
ing by tabulation. Approximations that 
make such estimates possible are dis- 
cussed in the next section. 


Natural Frequency Calculations 


The assumed system shown in di- 
agrammatic form at the head of Table 
I can be replaced by an equivalent 3 
branch system of 9 masses, Table 
I(A). This 3 branch system consists 
of two gear-compressor branches and 
one turbine-pinion branch, joined to- 
gether at the gear. 

Much arithmetical work can be 
avoided by applying shorter methods 
to approximately equivalent systems, 
thus establishing frequency values for 
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use in frequency tables. The system 
can be reduced to one of 4 masses, 
Table 1(B), by adding the coupling 
hubs to the gear and the compressor 
masses respectively, and replacing the 
turbine-pinion branch by one rotating 
at compressor speed. Since the tor- 
sional rigidities of the gear and com- 
pressor shafts are large compared with 
that of the coupling, this simplification 
introduces little error. 

Since the equivalent torsional rigid- 
ity of the turbine-pinion shaft is large 
compared with the rigidity of the 
shafts between the gear and the com- 
pressors, the turbine and gear can be 
taken as one mass, Table I(C), thus 
reducing the original 9 mass system to 
one of 3 masses. 

A further simplification is possible 
because of the large ratio of gear to 
compressor mass. This simplification 
results in two single mass systems, 
Table I(D), the frequencies for which 
correspond closely to the two fre- 
quencies of the 3 mass system, since 
the center mass may be regarded as 
infinite. 

Mass and elasticity data for the va- 
rious equivalent systems together with 
the applicable natural frequency for- 
mulas are given in Table I, where 
the simplified equivalent systems are 
shown in the order obtained. 

The actual reduction is 
follows 

(a) Equating the kinetic and strain 
energies in the original and the equiv- 
alent shafts, there results 


Je= nt] or K,= "kK 


made as 


(b) Two masses replaced by a 
single mass, see Fig. 5(A), 


l = . ra l 
K, Ka K, 
or 
h=l+h 
Jila = Joly 
or 
le . Tale ‘}; =l— ly 
consequently 
4h = Jil, Ch T Js 
Ky = Ki(di + J2)/Ji 15 


(c) Several elasticities replaced by 


a single elasticity, see Fig. 5(B), 
1 1 1 1 
eee ae ek ee ol (16 
K K + Ri re cae 


After a 3-mass system, Table I(C), 
and two single mass systems, Table 
I(D), have been obtained, the first 
two frequencies can be estimated; or 
a 4-mass system, Table I(B), can be 
used for estimating the first three 
frequencies. While all three can be 
obtained from the 4-mass system, it is 
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simpler to use the latter for the third 
alone, employing values for the first 
two from the simpler systems. This 
condition results from the complexity 
of the 4-mass equation, which is of 
the form 


4x3 — B+ Cx— D=0 (17) 


By rewriting Eq (17) there is ob- 
tained 
B Cc D 
a4 oe oo o —- om 
x - x 4 x A 
= (x — pi?) (x — ps?) (x — pF? 
+ pa? + pa?) x? + (p17 po? + 
fy? Ds? 4 3? p.?) x— pipes? =0 (18 
by equating coefficients, three different 
equations are obtained, each one giv- 
ing a fairly close solution. This 
method applied to the 4-mass system 
in Table I1(B) results in 
Pe Sather hetJassa 


A Wa'w pu,? 
Jat Int Jet Je) 
Telelela Rate Re 


= pi px? ps’ = constant X ps? 





(19) 


After the approximate frequencies 
are determined by these pale tabu- 
lar means are then used to determine 
the exact torsional characteristics of 
the original system. 


Tabulation Method 


The tabulation consists of a step 
method for evaluating Eq (13) for 
selected values of p*. When this sum 
equals zero, the corresponding p* value 


&ives a natural frequency equiv 
alent to 
{= oP = 9 55p cycles per min 
rT 


In a geared system consisting of sev- 
eral branches connected at a common 
junction point, a separate table is re- 
quired for each branch. Since in a 
vibrating system at resonance the am- 
plitudes can attain any value, the val- 
ues of the amplitudes A of vibration 
are purely relative and have no quan- 
titative significance. Thus any one of 
the branches can be selected as the 
basic branch with unity amplitude Au, 
assumed for the mass at its free end. 
The amplitudes of all other masses 
are then determined in terms of A, 
In the installation being investigated, 
the shorter of the two gear-compressor 
branches is selected as basic. The va- 
rious columns in the table contain in 
sequence values for 


(1) J = mass polar moment of inertia 
of each mass, lb in. sec® 
(2) Jp? = torque per unit deflection at 


each mass, lb in. per radian 
(3)r = torsional deflection of each 
mass in terms of Ay, radians 


(4) Jp*r = vibratory inertia torque of 
i mass, lb in. 

(5) =Jp?\ = summation of the inertia tor- 
ques tabulated in the previous 
column, Ib in. 

(6) K = flexibility between masses, 1’, 
in. per radian 

v 2 
(7) Zip = change in torsional deflection 


between successive masses, 
radians 


The torsional deflection at each mass 
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Fig. 4—Equivalent system for assumed installation consists of turbine, gear reduction, 
and two compressors. Angle a is phase difference between torques at compressor units. 
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Fig. 5—Methods for reducing data to obtain equivalent systems. (A) Method of replac- 
ing two masses by a single mass. (B) Several elasticities replaced by a single elasticity. 
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F,= 2,405 vibrations per min 


1 2 


Ip, 
Mass} J,  |lbin 
Ib in. sec?) rr 10" 


A, 
radians 





n 
| 2.07040 | 4.354% 
+ 


Table I1l—Frequency Tabulation for 2 Node Condition 


p? 63,448 
4 5 6 7 
K, 
Jp*r, | ZJpr, Ibin D/p*r/ K, 


Ib in. 10 | Ib in. 108 | ad 10% “radians 





2.2841 2.2841 12.4 0.1842 
2.0704 4.3545 6.2 0.7023 
0.1368 | 4.4913 41.8 0.1074 
0.9513 | 5 4426 


* 0.0061, and 7,= 5.4426 





2 “2841a 
| 0.7023a 


284la 12 4 | 0.18422 
62 
ne 0 28072 


0 13682 49134 1 


0.0061, or 2 = —0.0365, 


and 72 —0.0365 xX 4.4913 = —0.1639 





] 36 2.2841; 1 
Basic 2 40 2.5379) O.8158 
Branch 3 | 19 1.2055) 0.1135 
4 12,458 155.955 | 0.0061 
where r 
7 | 36 2 2841] a 
Second) 6} 40 2.5379) 0.8158 
Branch = § 19 1.2055} 0.11352 
—0 16722 
Thus, —0.1672« 
Third | 8 4 6| «(2 7917 8 
Branch! 9 1.05 0 0666! —0 18298 


Thus, —0.18298 





Check: 27 = T, + Ts + 7's = 5.4426 — 0.1639 — 5.2533 = 





| 2.7917 8| 2.7917 Be 12.36 | t.ee 
—0.01228 | 2.77958 


—7.53 & 0.0061, or 8 = 0.2510, 
and 7”; —7.53 X 0.2510 & 2.7795 


= —5.2533 





0.0254 1b in. 108 





Table I1I—Frequency Tabulation for 3 Node Condition 
































Fs = 384 vibrations per min = 1,617.04 

| | 2 a or ee ee 6 7 

= ys ee ee ee eg ee 

|Mass| J, (Ibin A, Jp A, Z/p*d, |lbin rJp?r/ K, 

{Ib in. sect} rad 10 radians | Ib in. 108 jib in. 108 vad *! radians 

| | 4 ee | | | : 

: 4 36| 0.0582} 1 | 0.0582 | 0.0582 | 12.4 | 0.0047 
Basic | 2 | 20} 0.0323] 0.9953} 0.0321 | 0.0903; OC | 1.0500 
Branch} 3 | 22 | 0.0356 | —0.0547 | —0.0019 | 0.0884 | 41.8 0.0021 

| 41 2,458! 3.9747 | —0.0568 | —0.2258 |—0.1374 | 

| where — 0.0568, and 7; = — 0.1374 

| 7] 361 0.0582) @ |  0.0582a) 0.0582a) 12.4 0.0047a 
Second) 6 20 | 0.0323 | 0.9953a| 0.03212 0.09032) 0.086 | 1.0500z 
Branch 5 | 22 0.0356 | —0O aon —0.0019az 0.08842; IF | 0.0055a 

| | —0.06022 

[Thus, — 0.0602 « = — 0.0568, ora = 0.9435, and 72 = 0.0884 X 0.9435 = 0.0834 

er ee en niches i 
Third | 8 | 44 | 0.0711 | 8 0.07118) 007118 K  10.07118/K 
Branch} 9 | 1.05 | 0.0017 —8x | —0.00178x |(0.0711— 

| | | 0.0017x)8 

mane om mi 
Thus, — Bx = — 7.53 (— 0.0568) = 0.4277, or 8B = — 0.4277/x 





Ti + T3+ Ts’ = — 0.1374 + 0.0834 + 7.53 (0.0711 — 0.0017x 


0.0595x = 0.2290, or x = 3.8487 
Consequently, 0.0711/ K — 1 


= 3.8487, and K 


0.4277/x = 0 


= 0.01466 


10° lb in. per radian 





is obtained by subtracting the change 
in deflection in column (7) from the 
value for the preceding mass in col- 
umn (3) in accordance with Eq (14) 

The basic branch in Table II, term- 
inates at the junction point and lists 
both specific amplitude and torque at 
the junction produced by a unit de 
flection at the free end of this branch. 
The term T, is used to denote the 
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torque resulting from the vibration of 
all masses on this branch 

For the second branch, that is, from 
the second compressor to the gear, an 
amplitude a at the free end is as 
sumed. This branch in Table II then 
gives the amp Mlitude at the junction as 
a function of 2. By equating the cor- 
responding amplitudes at this point, 


is found in terms of \,, and the spe 


cific torque T, for this branch can then 
be calculated 

The third branch in Table II, the 
turbine-pinion branch, is similarly ob- 
tained by assuming an amplitude 8 
at the free end of the branch and equat 
ing values at the junction point. Be- 
cause of the speed difference between 
the basic and the third branch, the 
junction amplitude for the latter must 
be multiplied by the negative gear 
ratio, This same ratio must be applied 
to the specific torque T;, giving — nT; 
equals T,’ referred to the basic branch 

In accordance with Eq (13), if the 
p’ value selected corresponds to one 
of the natural modes at chats of 
the system, there will be no residual 
torque acting on the system or 


lI/MYM = CT = 74+ 7+ 7’; =0 

1=1 

In the frequency tabulation for the 
two node condition, Table II, the fact 
that the amplitudes at the junction 
point are equal is used to determine 
z and 8 with the help of the arbitrarily 
selected unit amplitude at the begin- 
ning of the basic branch. The total 
residual torque is almost zero, con 
sequently 2405 is the two node fre- 
quency; only a frequency expressed in 
decimals would lead to exactly zero 
residual torque. As seen from Table 
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Fig. 6—Residual torque for a range of 
assumed frequencies. 


II, the nodal points are between masses 
4 and 5, a 8 and 9 respectively. 
When it proves necessary to revise 
a system to obtain a desired frequency, 
the mass or flexibility to be changed is 
entered into the tables as unknown and 
Eq (13) applied, thus determining 
the proper mass or flexibility required. 
The effectiveness of this method is 
demonstrated by a calculation made to 
determine the necessary flexibility in 
the turbine-pinion branch for a low 
three-noded frequency, see Table III. 
This method has general application. 
Any unknown mass or flexibility can 
be determined to give a selected fre- 
quency value. In making the calcula- 
tions, it must be remembered that: 
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(a) Amplitudes at the junction point 
are equal, and (4) residual torque 
at the junction is zero. 

The work in the trial and error 
process can be reduced by plotting the 
residual torque versus assumed fre- 
quencies as in Fig. 6. The points 
where the residual torque curve crosses 
the abscissa are the required fre- 
quency values for p*. Thus with two 
or three trials the correct value can be 
found. In the system being investi- 
gated, calculations for the one-noded 
frequency show that the residual 
torque at the junction increases rapidly 
in value as the frequency is approached, 
but has opposite signs above and below 
the frequency point, that is, the resi- 
dual —— curves are asymptotic. 

The largest part of the residual 
torque for this mode is contributed by 
the turbine branch of the system, in- 
dicating that the node is at the gear 
reduction. There is no unique solu- 
tion for amplitude and torque in this 
case. Because of the small amplitudes 
in the remaining branches, a practical 
way to deal with this drive is to con- 
sider the turbine branch alone. A sec- 
ond approximation is to use the equiv- 
alent 7 mass system and solve for the 
first frequency by tabulation Table IV. 
The values obtained by both methods 
are practically identical. 

For the higher modes a positive 
residual torque indicates that the as- 
sumed frequency is too high for the 
two-node but too low for the three- 
node vibration. 

Without further investigation it can 
be stated that, in a system of the cal- 
culated natural frequencies, important 
resonant zones would occur within the 
operating ay range, and in addition 
as it will shown later, torque re- 
versal will be induced for various 
order harmonics. It will be necessary, 
therefore, to revise the assumed system 
in order to come closer to the m/p 
equals 1.5 design criteria. 

By plotting the relative amplitudes 
of vibration, Fig. 7, the normal elastic 
curves, or nodal diagrams, are ob- 
tained. In the assumed system the 
fundamental frequency has its node 
close to the gear. For the second fre- 
quency, there is one node in the tur- 
bine branch between the pinion and 
the coupling, and one in the longer 
gear shaft between the gear and the 
flexible coupling. The third frequency 
has one node in each of the flexible 
couplings and a third between turbine 
and coupling. The following conclu- 
sions can be deduced from these 
curves: 

A. The first two modes of vibra- 
tion have their nodes very close to 
the gear, consequently any change in 
gear mass will have little effect on 
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these frequencies, since the nodes are 
points of zero amplitude. Mass changes 
are most effective at points of large 
amplitude, and flexibility changes at 
points of maximum torque, that is, at 
the nodes. 

B. Because of the relatively large 
amplitudes in the first and second 
branches, for the first two frequencies 
the most effective changes are those 
of mass at the compressors, or in flex- 
ibility of the couplings. 


C. For the third frequency, because 
of the large amplitudes in the turbine 
branch, changes in this portion be- 
come most effective. 

Since there are several modes of vi- 
bration, each with a different fre- 
quency, it ts sometimes difficult to 
avoid all of the corresponding critical 
y ery by a single change in mass or 
e — therefore, in such instances 
a careful investigation is necessary. 
Examination of the normal elastic 








(Equivalent 7-Mass System) 
F, = 2,218 vibrations per min. ,? = 53,925 





Table IV—Frequency Tabulation for 1 Node Condition 











! 
1 | 2 | 3 4 5 6 7 
‘ lide _| ‘i 7 eral 
Mass | lbin. |lbin. , Tp, Z/p*d,_ {Ib in. rp r/ K, 
| sec? an 10) radians Ib in, 10® | Ib in. 10° |yag X10 radians 
ak = (Sse = 
1 36 1.9413 1 1.9413 | 1.9413] 12.4 | 0.1566 
2 40 2.1570 0.8434 1.8192 | 3.7605 6.2 | 0.6065 
3 19 1.0246 0.2369 0.2427 | 4.0032] 41.8 | 0.0958 
4 5,013 | 270.3260 0.1411 | 38.1430] 42.1462} 16.0 | 2.6341 
5 19 1.0246 | —2.4930] —2.5543] 39.5919] 6.2 6.3858 
6 40 2.1570 | —8.8788 | —19.1516| 20.4403 | 12.4 1.6484 
7 36 1.9413 | —10.5272 | —20 4365 | 0.0038 | 





Note: Adding the equivalent mass moment of inertia of the turbine and pinion at the gear 
to the mass moment of inertia of the gear reduces the original 9 mass system to one of 7 


masses. The equation used is 


Ie = Jer n? (Js + Js) = 2,458 + 7.532 (44 + 1.05) = 5,013 
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Fig. 7—Nodal diagrams, or the normal elastic curves, for three nodes obtained by 
plotting the relative amplitudes of vibration of the masses in the system. 
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curves will guide the choice of the 
particular method applied in any given 
problem. 

If an existing installation must be 
revised for torsional vibration reasons, 
space limitations may prevent the use 
of large additional masses. In such 
cases, changes in flexibility alone may 
prove effective in providing safe op- 
erating speeds. In one actual installa- 
tion, similar to the assumed installation 
being investigated, the nodes occurred 
in the flexible couplings, and this solu 
tion formed the basis for selecting very 
flexible couplings of the rubber-in- 
shear type. With the latter, practically 
all of the flexibility between gear and 
compressors is concentrated in the 
couplings, making these the controlling 
factors for natural frequency 

The frequency values determined by 
the various methods are compiled in 
Table V for all attempted solutions 


Reference 
Practical Solution of Torsional Vi- 
bration Problems, Vol. I,”’ second edi- 


tion, by W. Ker Wilson, John Wiley 


& Sons, Inc 


Epiror’s Note: Part II of this article 
will be presented in the May number 
otf Propuct ENGINEERING. Part II 
will discuss, the analysis and procedure 
for calculating the effects of forced 
vibration produced by the periodically 
Varying load torque ; harmonic torques 
resulting from the gas pressure and 
reciprocating inertia forces will be cal- 
ulated for the assumed turbine driven 
air compressor installation 





Table V—Summary of Frequency Tabulations 


In the data ec 
flexibility values in Ib in /rad 


Natural 
Fre quencies, 
System vib./min 
Ist | 2nd | 3rd 
Node Node Node 
\ {Original 2 ,218}2 405 
B As A, but couplings in|2,790 3, 200 4,060 
gear-compr. branch re 
placed by stiff ones and 
flywheels added close 
to compressors 
C \Couplings unchanged, 809 343,151 
but flywheels added to 
the original system 
close to compressors 400 
D ‘Medium soft couplings 275) 308)3,110)/2 


replacing the orginal 


k lvw he els adde d 


ones 


E jCouplings as in D or 
flywheels 40) 8003110 
eliminated completely 


sotter vet, 


401, 407/3,100 

F \Using 
coupLngs in the gear 
compressor branches 


G |jAs F, but coupling in 
turbine-pinion branch 
replaced by a very 
flexible one 


jumn the mass moment of inertia values are given in lb in sec 


170 Given in 


‘Ki= Ks 


very flexible 373 377\3 , 106) J2 


384) Ky 


and the 


Other data are as in the original system 


Data Remarks 
Table I Ist Node frequency 
calculated as 7 mass 
system 
le=16.64+-60=7 Stiff couplings in 
Jv=18 crease the frequencies 
Ks=65.5X10 introducing 5th and 


7th order criticals 


2 Changing mass alon 
would require” ver 
large flywheels lead 
ing to impractical de 


sign 





Design criteria satis 
hed, but eliminating 


Je=40+-582 =622 
Is 19 


0 565x108 the flywheels would 

be advantageo is 
Results indicate that 
0 565 10° ising more flexible 
Ks coupling will lead t 
0 13610 acceptable freq rencies 
J]s=20 Results satisfying the 


design criteria 
jue reversal con 
pletely eliminated 


Je=22 
K,=0 O86 10 


The frequency was 
assumed and the cor 
responding flexibilit 
calcularec 


0.0147 & 10% 








Magnetic Field Patterns Around Recording Wire Studied 


IN BOTH INPUT AND OUTPUT mechan 
isms of electronics digital computers, 
data in the form of coded pulses are 
commonly stored in magnetic media 
such as wire or tape. To conserve space, 
it is necessary that the maximum num- 
ber of pulses be recorded in each linear 
inch without loss of distinctness or ob 
jectionable blending of one pulse with 
another. Investigations were made at 
the Bureau of Standards regarding the 
magnetizing current, pulse width, and 
frequency as related to this blending, 
using wire as the recording medium. 
When a moving wire is magnetized 
in the recording head by a magneti 
field produced by current pulses of a 
few microseconds duration, a series of 
small permanent magnets is produced 
To minimize the effect of wire speed 
on the length of the magnet, speeds not 
in excess of 8 to 12 in. per sec were 
used. This meant that during the pe 
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riod of the magnetizing pulse, the wire 
moved only 0.0001 to .0002 inch 

Since the dimensions of the cylin- 
drical magnets are very small (0.005 
in. in diameter by 0.010 in. long) and 
the magnetic forces encountered ex- 
tremely weak, considerable care must 
be exercised to obtain the field pattern 
Techniques were developed for mount 
ing the wire, producing the patterns, 
and photographing the wire pattern 

The wire is magnetized by current 
pulses with a standard commercial rec- 
ording head. The conductor is tightly 
stretched across the surface of a clean 
glass plate and few drops of melted 
shellac used to cement the wire to the 
plate at two points approximately 3 
in. apart. The glass plate with the 
attached wire is then placed on the 
stage of a standard contour-measuring 
projector. The illuminated image of 
the wire is projected onto a vertical 


ground glass screen ata magnific ation 
of 150 diameters by a lens and mirror 
system. After the pattern is formed 
the ground-glass plate is replaced with 
film and the pattern photographed 

A drop of light oil containing car 
bonyl iron particles in suspension is 
placed on the wire and the resulting 
formation of the pattern observed. If 
oil of the correct density and viscosity 
has been selected for the size and 
shape of the iron particles, the particles 
settle at the proper rate to give a defi 
nite and distinct pattern of the exter 
nal field. Particles in the strongest 
field (near the wire) are attracted and 
adhere to the magnetized portion of 
the wire, and in a few minutes build 
up a pattern extending out a distance 
approximately one-half the diameter 
of the wire. The pattern on the glass 
forms more slowly since the magnetic 
forces acting there are much smaller 
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Fig. 1—Two basic types of boosters. The unit at (A) is a single acting, spring return unit for use in single pressure circuits. The units 
at (B) and (C) can be driven either by air or oil, and used either in single or dual pressure systems. The unit at (B) is single acting, 
while that at (C) is double acting; the oil reservoir may be attached to the booster or mounted separately. 


Fluid Pressure Boosters 


Air and oil operated boosters for producing fluid pressures up 


to 2,000 psi or more. Recommended circuits and applications. 


FRANK FLICK 
Chief Engineer, Miller Motor Company 
chicago 

A BOOSTER, sometimes known as 
intensifier, is an air or oil driven devic 
that takes oil at atmospheric pressure 
and increases its pressure to a higher 
value. This is accomplished by con 
necting an air or hydraulic cylinder of 
a specified bore and stroke to a hy 
draulic ram of smaller diameter. Th« 
increased pressure generated in the 
booster is then used to drive a separate 
work cylinder 

Boosters are used primarily to save 
space or weight. They generally are 
less costly and more efficient than 
pumps, and are more satisfactory in 

perations involving high speed or the 
holding of pressure. As a result, they 
are being used to supply the necessary 
hydraulic pressure for performing such 
operations as punching, clamping, 
shearing, riveting, and pressing sheet 
metal and plastic materials. In some 
circuits, boosters also are better adapted 
to controlled speed than direct air cyl- 





oper 
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inders, and are being applied because 
tf this characteristic. 

In most boosters, the piston rod of 
the air cylinder serves as the hydraulic 
ram, as shown in Fig. 1. When air 
pressure is applied to the piston, it 
forces the fluid under high pressure 
into the hydraulic work cylinder. The 
return stroke of the booster is a 
complished either by spring action 
(single acting boosters) or by air 
action (double acting boosters). 

Spring return boosters require no air 
on the return stroke, but some 
power when compressing the spring. 
A three way valve, instead of the four 
way valve required in a double acting 
booster circuit, can be used with a con 
sequent saving in first cost. However, 
i spring return booster is longer than 
a double acting booster by an amount 
equal to the length of stroke because 
of the housing required for the spring 
and this may prove undesirable when 
space is at a premium. 

In double acting boosters, the input 
pressure drives the booster on both its 


lose 


working and return strokes. They 
therefore require almost twice as much 
air as is necessary for a single acting 
unit. If air is in critical supply, nearly 
all of the air used on the return stroke 
may be saved by using a five way valve 
so that the piston can be returned with 
low pressure air 

The booster shown at A in Fig. 1 is 
a single-acting, spring return unit. It 
has an oil reservoir in the cylinder 
proper between the air piston and the 
end of the hydraulic ram. Breather 
holes are located in the side of the air 
cylinder tubing. Boosters of this type 
are used in single pressure systems 
only, and are always air operated. 

Another type of booster is illustrated 
at B and C in Fig. 1. It may be either 
a single acting or double acting unit 
It may be driven either by air or by 
hydraulic pressure. With either of 
these actions or driving mediums, it 
can be used in either single or dual 
pressure systems. The oil reservoir may 
be attached to the unit or mounted 
separately. 

When used in a dual pressure cir- 
cuit, this booster uses only about 5 per 
cent of the compressed air that would 
be consumed on a job if it were done 
by a single pressure booster or by an 
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Theoretical Hydraulic | 


Ram Pressure at 


Input Pressures of 





| 100 psi 
| 





Theoretical 
- | 
——)Booster Ratio 





Table I—Booster Selector Chart 


Driven Hydraulic Ram 


Area (sq in.) or 














80 psi | Volume (cu in.) per 
in. of stroke (Vb) 
1 2 3 5 
846 1057 10.57 0.785 
447 559 5.59 1.485 
276 345 3.45 405 
211 264 2.64 142 
1280 | 1600 16.00 785 
680 | 850 8.50 485 
416 | 520 5.20 405 
320 | 400 4.00 142 
208 260 2.€ 900 
2000 2500 25.00 785 
1058 1322 13.22 485 
653 816 8.16 405 
500 625 6.25 3.142 
320 400 4.00 4.900 
222 278 2.78 7.069 
163 2 2.04 9.621 
1523 1904 19 04 1.485 
941 1176 11.76 2.405 
720 900 9 00 3.142 
462 577 5.77 4.900 
320 400 4 00 7.069 
235 294 2.94 9.621 
180 225 2.25 12.566 
2708 ZIRS 33 R85 485 
1672 2096 20 90 405 
1280 1600 16.00 3.142 
821 1026 10 26 900 
569 711 7.11 069 
418 522 5.22 621 
320 400 4.00 S66 
253 316 3.16 15.904 
205 256 2.56 9 635 
170 212 2.12 3.758 
2613 3266 32 66 405 
2000 2500 25.00 142 
1282 1603 16.03 900 
889 1111 11.11 069 
653 816 8.16 621 
500 625 6 25 566 
395 494 4 94 904 
320 400 4.00 635 
265 331 3 31 758 
2880 3600 36 00 2 142 
1846 2308 23.08 24 900 
1280 1600 16.00 > 069 
940 1175 11.75 316 621 
720 900 9 00 4” 2.566 
569 711 7.41 44" 5 904 
461 576 5 sd 635 
381 476 4.76 514" 58 
2514 3142 31.42 24” 900 
1742 2178 21.78 ? 069 
1280 1600 16.00 314” 621 
980 1225 12.25 4" 566 
774 968 9 68 414" 904 
627 784 7 84 i 19.635 
5 648 6.48 5%" 3 758 
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air cylinder acting. directly on the work. 
This economy is based on being able 
to operate the hydraulic work cylinder 
through a long approach stroke at low 
pressure, and using the pressure booster 
for the short high-pressure working 
stroke. Air is introduced into the top 
of the oil tank, thus forcing the oil 
through the booster and into the cyl- 
inder at ordinary line pressure. This 
action continues until the hydraulic 
cylinder encounters resistance. Air then 
is applied to the booster piston either 
through a manually operated air valve 
or an automatically operated  air- 
sequence valve. As the hydraulic ram 
of the booster moves forward, it auto- 
matically seals off the low pressure oil 
line and produces the required high 
pressure. A circuit of this type 1s 
illustrated in Table II. This permits 
use of a much smaller booster than if 
high pressure fluid were used for the 
entire stroke. 

This same principle can be applied 
to boosters that are operated with a 
hydraulic fluid. With this arrange- 
ment, a smaller booster and a smaller 
pump can be used to produce fast, long 
approach strokes and short, high pres- 
sure working strokes. Such a hydraul- 
ically operated unit is ss 
adaptable to requirements of the plastic 
industry for the operation of molding 
presses. 


Booster Benefits 


Recapitulating, then, the principal 
reasons for applying boosters may be 
summarized as follows: 

1. To save weight or space. In a 
portable device, booster operated cyl- 
inders may perform operations that 
would require air cylinders ten times 
as large and as heavy. 

2. To hold pressure indetinitely with 
out motion or heat in applications such 
as shown in Fig. 2. Seal-type booster 
can be used to advantage as a substitute 
for a pump on most simple circuits 
requiring a small to medium volume of 
high pressure oil per cycle. All pumps, 
except the more expensive variable-de- 
livery type, must continue to pump and 
by-pass oil as long as pressure is held, 
which is undesirable because of the 
excessive heat that is developed 

3. To permit high speed operation 
in applications that otherwise would 
require a large pump or an accumulator 
in a normal hydraulic circuit. Operat- 
ing speeds range from 50 to 450 
strokes per min, depending on the cyl- 
inder diameter, length of stroke, and 
arrangement of the valving and piping. 

4. To lower costs. Ordinarily, a 
complete booster circuit, including 
valves, costs less than a pump to per- 
form the same work because manufac- 
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turmg costs are kept low by the use of 
standard cylinder parts for units of 
different sizes. 


5. To obtain wide variations of 

ressures and strokes. Air operated 

osters are built in various sizes and 
ratios to supply thrusts of 500 to 5,000 
psi when operated off of low pressure 
air lines of 20 to 200 psi. Volumes 
per stroke range from a few to 300 
cubic inches. 


6. To reduce air consumption. A 
booster connected for dual pressure 
Operation saves up to 95 per cent of 
the air that would be consumed in 
operating with direct air power on 
applications having long approach 
strokes and short high-pressure work- 
ing strokes. 


Booster Selection 


Since booster drives a hydraulic cyl 
inder, the first step in selecting a unit 
for a particular application is to deter- 
mine the size of the cylinder that the 
booster is going to operate and thus 
the volume of oil required. To do this, 
it is necessary to determine the amount 
of force that the cylinder must exert, 
and the distance through which it must 
move. These can be estimated from the 
nature of the operation that must be 
performed. Then let 


Me Area of booster air piston 

A, = Area of booster ram 

A. = Area of work cylinder. 

F = Forceexerted by the work cylinder 
P, = Booster output pressure 

P, = Booster input pressure 

Vay = High pressure working volume of 


work cylinder. 
Vay = Low pressure approach volume of 
work cylinder. 
» = Volume of booster ram per in. 
of stroke. 
Sway = Length of booster stroke required 
to operate high pressure working 
stroke of work cylinder 
Length of booster stroke to operate 
low pressure approach stroke of 
work cylinder. 
Sap = Length of a low pressure approach 
stroke of work cylinder 
Sep = Length of high pressure working 
stroke of work cvlinder 


Sip = 


Then, since the force to be exerted by 
the work cylinder, and the length of 
the approach and working strokes are 
known, the required area of the work- 
ing cylinder can be determined by the 
formula 

Ae = ; (1) 
At this point it is necessary to tenta- 
tively select the booster output pressure, 
keeping in mind that higher pressures 
generally require a less expensive 
booster and a smaller work cylinder. A 
booster circuit does not experience the 
high surge pressures that are common 
to most Spdicontie systems, and there- 
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fore can be operated at somewhat 
higher pressures; however, extremely 
high pressures complicate the design 
and sealing problems of the circuit. 
Operating pressures of 800 to 2,000 
psi are best for general purposes. When 
the required cylinder area and dia have 
been determined, the area of a standard 
work cylinder closest to the calculated 
value can be substituted in Eq 1 and 
the exact operating pressure calculated 

Since the booster output pressure P, 
has been determined and the air supply 
pressure is known, the booster ratio 
can be determined. The booster ratio 
is the ratio of the booster output pres- 
sure to the input “nega The air 
supply pressure is taken as the net line 
pressure at the booster input valve, 
after allowance is made for pressure 
drop and fluxuations in the supply line 
between the compressor and the most 
distant line outlet where the booster 
might be located. 


Booster rato = 


Pb la I 


Booster ratios for all standard size 
boosters are shown in Column 3 of the 
booster selector chart, Table I. The 
same or approximately the same booster 
ratio appears many times but the 
volumn per in. of stroke varies. It 
therefore is necessary to select a booster 
that will deliver the volume of oil 
required by the working cylinder. 

The volume of oil required for the 
high pressure stroke of the work cyl- 
inder equals: 


Venp {. by Scnp (3) 


The volume of oil required for the 
approach stroke of the cylinder equals: 
V ay 4, by Seip 4) 
The length of booster stroke re- 
quired to operate the high pressure 


stroke of the cylinder is expressed as 
follows 


Ven 
S bh 
° / 
The length of booster stroke re- 
quired to operate the low pressure 





Fig 2—Air operated booster and hydraulic work cylinder used for clamping. A system 
of this type holds pressure indefinitely without generating heat. 
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approach stroke of the work cylinder is 


Su. Featp (¢ 
P r, 
When selecting V, the designer 
should use the approximate booster 


ratio previously determined from input 
and output pressure, and of course, the 
same value of V, must be 
tn both Eq 5 and Eq 6 
nomical first cost 

of V, that will 


volume should be 


substituted 
For most eco 
ise the smallest value 
give the required 
used 

The volume of oil required by the 
work cylinder can be furnished by a 
small or medium volume per in. of 
stroke booster with a long stroke, or by 
i large volume per in. of stroke booster 
with a short stroke. It generally is 
best to avoid extremely long 
For rapid cycling or fast 


strokes 
operation 
boosters with strokes | 


ess than 10 in 
should be used whenever possible. If 
the calculated stroke is too long for 
the application, it may be necessary to 
tentatively select another size 
and recalculate the 


of booster 
entire problem; it 

opiem becomes 
one of trial and error to obtain the best 
size In all instances, 
should be added to the calculated 
stroke to make up for stretch in the 
pipe lines, for foaming, and for other 
ontingencies 


ts obvious that the 


several in 


Single Versus Dual Pressure 
Circuits 
Boosters with single pressure circuits 
ure generally used when the approach 
stroke of the hydraulic cylinder is short 
and especially when it is short in com 
parison to the high pressure working 


stroke. Boosters with dual pressure 
ircuits are generally used when the 
ipproach stroke of the hydraulic cylin 
ler is long, and especially when it is 
long in comparison to the high pres 
sure working stroke. The advantages 
ind limitations of various booster cit 
uits are given in Table II 


1. A booster is generally used with 
1 single pressure circuit when S,,;, is 
less than a few inches 
necessarily indefinite, since it depends 
primarily on costs. The cost of valv 


This value ts 


ing and the amount of air required to 
operate the system are two of the major 
letermining factors. However, for ex 
tremely high speed operation, a single 
pressure system should be used 


The booster used may be any of the 
types shown in Fig. 1. It should be 
provided with a stroke qual to S,, 


plus S»., plus one to two inches of 
idded Jength for large ram dia 
one to three inches of ac 
small ram diameters 

2. A booster such as illustrated at 
B and C in Fig. 1 may be used in a 
dual pressure circuit when S$ 





at . 
ided length tor 


, Is more 
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Table 1l—Booster Circuits 
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hydrault 


Any 


However, the recently that returns the 


a stroke length 


inches 
should have 


han a few 


booster cylinder piston with air pressure 


equal to S,,, plus one to two inches of — air leakage past the cylinder seal is 
added stroke for large ram dia, and one 


bled out to atmosphere through a hol 
in the piston rod. Thus, no air can 
enter the hydraulic system no 
how badly worn the cylinder ¢ 
may ; Boosters with smal! 
booster ratios frequently are used fo: 
returning the hydraulic cylinder piston 


added 


The oil reservoir 


inches of stroke for 


mall ram diameters 


to three 





should have a volume equal to V 
plus 15 to 40 cu. in. for 


reserve oil become 
ipacity and for air space on top of oil 


in the tank. 


Pistons of cylinders operated by in a manner similar to the operation 
boosters for the working stroke can be — of a booster in producing the working 
returned to the starting position in — strok When a working stroke in 


many ways. Spring return frequently both directions is required by the cylin 





is used for small cylinders with short der, two high pressure boosters can be 
strokes, such as on portable gun weld sed 
ers or multiple-cylinder spot welders 


Example of Booster Selection 
PROBLEM 


gauge steel 


Cylinder pistons also can be returned 
by gravity. Sometimes the pistons of 
hydraulic cylinders are returned by an 
air cylinder attached externally 


triple seal cylinder has been de 


Punch a 3 in. hole in 16 





The thrust require d is approximately 
1 6,000 Ibs 





This high pressure for 
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Operations and Limitations 











2/1 reservoir 








S-way va/ve, 


~*~ 


Air line pressure 
30 to 200 o 


Myaraulic 
cy/inder 




















4#-way va/ve 








\ hydraulic boos a dual 
as e circuit. Tt Ss a spring 
returr init Air flows first to the 
top of the booster tank, and forces 
the oil through the low pressure line, 
through the booster ram and 
sh, lice adie nvatiaam ania ah 
ite the low pressure approach stroke 
t work ‘ Ass as the 

niece esistance the air 
\ i adh tel hee 
, ston to advance. When tl 
m moves w . 
T the low pressu | s the 
1 the work cylinder 
thus operating the 





ke of the work cylinder 
Air hydraulic b ter in a dual 
system. This is a double act 
ste The text st ld be 
to determine whe se al 
lits such as this and 
t One of 








r nits re . ial 
piping 


re he tour-w epre 











ler € inters resistance, valve 
1 pened and the low pres 
acts on the booster piston. tl 

ster am moves forward, it ts 

ff the low pressure oil and forces 1 
fluid into the work cylinder at 
ressure The dotted line E is 

if the work cylinder piston is 

ed by weight a spring 














must move a minimum of ;', inch 


Assume that a 1 in. die opening ts 
required for loading. Then, the ap- 


proach stroke required equals 43 
inch 

Tentatively assume 1,000 psi hy 
iraulic pressure 

F Piston area * P 

6,000 Piston area * 1,000 

. 6 000 

Piston area 1.000 osqu 

A 23 in. dia. cylinder has an area 


of 4.9 sq in. and a 33 in. dia cylinder 
has an area of 8.3 sq inch. Using a 
24 in. cylinder bore, 


. I 6,000 - 

i Piston Area $9 alias 
V. 4.9 * 1 = 4.9 cu in. volume re- 
quired for total stroke of cylinder. 
ate 49 xX qs 0.306 cu in. 
Propucr ENGINEERING — APRIL, 1949 


volume required for high pressure 
stroke of cylinder. 
V ers 1.9 13 1.6 cu in. volume 
required for approach stroke of cylin- 
der 

Assume an effective working air linc 
pressure of 80 psi 

Sete Bint Ot we CE we 158 

Ps SO 

Looking in the booster selector chart 
on line 5, a booster ratio of 16 is de 
veloped by a 4 in. air cylinder driving 
a 10 in. dia hydraulic ram and delivers 
0.785 cu in. per in. of stroke. 


We now want to determine the 
booster size and stroke required. Sub 
stituting in Eqs 5 and 6, 

F 
0 30¢ 1/2 in. hied 
bhp = aT: 2 in. high pressure 
0.78 working stroke 
a 
Sot =e 5 7/8in. approach stroke 
0 7x5 


Stroke length recommended is 

Soap + (1 in 2 

mn - in 

Either a single acting, spring return 
or double acting booster can be se 
lected. If a double acting booster is 
used the booster and cylinder specifi 
cations would read: 

1. Booster for 80 psi air to 1,280 psi 
oil, double acting, 4 in. air cylinder 
bore driving a 1 in. hydraulic ram, 
in. stroke. Reservoir capacity required 
would equal approximately 25 au in. 
(Specify mounting ) 

?, A 1,300 psi minimum working 
pressure hydraulic cylinder (specify 
mounting), double acting, 24 in. bore 
by 10 in. — stroke, 


to 3 ur 1/2 + (1 in 


non-cushioned 
(Specify piston rod end style). 

A booster with single pressure ¢ 

could be applied in this 

case since the booster size would not be 


» 


cult easily 


much larger than the one selected 
above Since one valve would be 
eliminated, the first cost would be 
lower. However, more air would be 


required to operate this circuit than :f 
a dual pressure circuit were specified 
The booster stroke required for a 


single pressure circuit would be: Sy, 
S 1 (1 in. to 3 im.) } 
5i + (1 to 3 in.) 9 in. stroke 


Since this stroke is rather long, a spring 
return booster would not ordinarily be 
Therefore, a double acting 
booster with normal oil tank reserve 
capacity would be applied. Specifica 
tions would be similar to above except 
that 9 in. stroke would be called for 
instead of 2 in. stroke 

If the user had a preference for 
spring” return boosters, one with a 
larger ram dia and shorter stroke could 
Since the use 
of a dual pressure circuit need not be 
hecked the booster required to oper 
ate the total stroke of the cylinder only 
would be determined 


used 


be selected as follows 


/ 'y 

Vy, / 
The booster selector chart shows that 
i booster ratio of 19 is developed by a 
6 in. air cylinder driving a 1% in. hy- 
ram (line 17,) and delivers 
1.485 cu in. per in. of stroke. This wil! 
give more pressure than required, but 
air pressure can be reduced to give 
proper output hydraulic pressure 


draulic 


$.9 . a 
S = > >.5 in 
1.485 


of total theoreical 
booster stroke requiredt 
(1 to 2 in.) 5 in. stroke 
If a booster as shown at A in Fig. 1 
is desired, order as follows: Booster for 
67 psi air to 1280 psi oil; single acting, 
spring return; 6 in. air cylinder bore 
driving a 13 in. hydraulic ram; 5 in 
stroke. Specify mounting. Since the 
tank is built in on this model no extra 
tank is required 


Use 3.3 + 
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Modifications and Uses for 



















































































FLAT PLATE CAM—Essentially a displacement cam. With it, for form turning. Some have been built in secti ip to 15 ft 
movement can be made from one point to another along any de- long for turning the outside profile on gun barrels. Such cams 
sired profile. Often used in place of taper attachments on lathes can be made either on milling machines or profiling machines 
20° 490° 90° 

® ress 0 A a ae : _ 110° 

awe//** harmonic T Owe// i 10 
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See a eee cee es = + | 
BARREL CAM—Sometimes called a cylindrical cam. The fol curve can be varied to give any desired movement. Internal as 
lower moves in a direction parallel to the cam axis and lever well as external barrel cams are practical. A limitation: internal 
movement is reciprocating. As with other types of cam, the base ams less than 11 in. in diam. are difficult to make on cam millers. 








* “harmonic 
curve 


NON-UNIFORM FACE CAM 
Follower can be either a roller, 
can be derived from a straight 
monic, parabolic or non-uniform 
imposed by a cam designed on 
sirable Follower usually is 
hydraulic or pneumatic loading 







































Be ccescniei 
Roller 

Sometimes called a disk can BOX CAM—Gives positive movement in two directions. A profile 
hexagon or pointed bar. Profile can be based on any desired base curve, as with face s, but a 
line, modified straight line, har- cam miller is needed to cut it; whereas with face cams, a band 
base curve. Generally, the shock saw and disk grinder could conceivably be used. No spring, 
a straight line base curve is unde- pneumatic or hydraulic loading is needed for the followers. This 
weight loaded, although spring, type cam requires more material than for a face cam, but is no 
is satisfactory. more expensive to mill 
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Basic Types of Cams 


EDWARD RAHN 


Chief Engineer, Rowbottom Machine Co. Inc. 
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SIDE CAM—Essentially a barrel cam having only one side. Can 
be designed for any type of motion, depending on requirements 
and speed of operation. Spring or weight loaded followers of 
either the pointed or roller type can be used. Either vertical or 


horizontal mounting is permissible. Cutting of the profile is 
usually done on a shaper or a cam miller equipped with a small 
diameter cutter, although large cams 24 in. in diameter are made 
with 7-in. cutters. 








































INDEX CAM—Within limits, such cams can be designed for any 
desired acceleration, deceleration and dwell period. A relatively 
short period for acceleration can be alloted on high speed cams 
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such as those used on zipper-making equipment on which indexing 
occurs 1,200 to 1,500 times per minute. Cams of this sort can 
also be designed with four or more index stations 
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}O*dwel/ 


60° 
hormonic 
motion 














DOUBLE FACE CAM-—Similar to single face cam except that it 
provides positive straight line movement in two directions. The 
supporting fork for the rollers can be mounted separately or 
between the faces. If the fork fulcrum is extended beyond the 
pivot point, the cam can be used for oscillatory movement. With 
this cam, the return stroke on a machine can be run faster than 
the feed stroke. Cost is more than that for a box cam 





Roller 











ee » 


-_—+- 


SINGLE-FACE CAM WITH TWO FOLLOWERS—Similar in 
action to a box or double face cam except flexibility is less than that 
for the latter type. Cam action for feed and return motions must be 
the same to prevent looseness of cam action. Used in place of box 
cams or double face cams to conserve space, and instead of single 
face cams to provide more positive movement for the roller 
followers. 
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Fig. 1 


location inclosures for protection 


Rear view of control panel with Underwriters Class II Fig. 2 
against 


combustible dusts 








Unit package assembly includes miscellaneous equip 
ment and two cam type units using hermetically sealed contacts 


Industrial Time Controls—II1. 
Preparation of Specifications 


R. H. MECKLENBORG 


Fiectrical Engineer 
Automatic Temperature Control Company, | 


ENGINEERS should consider and sum 
marize many details concerning the re 
quirements of a 
tion of time 


control 


prospec tive installa 
! 


ontrols when planning a 


system tor an automatic ma 


hine or process. A general discussion 
ot the scope and diversity of this 
specialized field of engineering has 
been presented in previous articles 


Part I, 
ruary, 
gested standards for nomenclature and 
diagramming of industrial time control 
devices. Part I], Propuct ENGINEER 
ING, March, 1949, p. 119, discussed a 


number of constructions and set forth 


PRopUCT ENGINEERING, Fel 


1949, p. 125, outlined sug 


the principal advantages and limita 
tions of each 

In general, the discussion presented 
here will deal with factors that should 
be studied by design engineers when 
originally arranging machines or pro 

A well planned | 

will facilitate assembly and sul sequent 
inclusion of time equipment 
In addition, much information will be 
collated that is needed by a time con 
trol manufacturer in making a quota 
tion. Frequently the timer 
engineer can 


ess layouts orect 


1 


ontrol 


control 
make valuable sugges 


12? 


tions concerning the machine or pro 


ess design if he ts consulted in the pre 
liminary development work 
In the preparation of time control 


specifications, — the prospective pur 


chaser or application should 
fully the conditions existing 


at the point of installation 


engineer 
dex ribe 
These data 


are desirable because manual machine 
functions, and associated apparatus 
such as electric motor controls. limit 
switches, and instruments, all have a 


direct bearing upon the final design of 
the time control 
First, a general descr 


machine or process to which the time 


iption of the 


control is to be applied should 


written with a brief outline of those 
functions that the time control will 
actuate. Available blueprints, printed 


sales and engineering literature cover 
ing the machine 
should be part of the specifications. A 
letailed outline should then be made 
ot the sequence of 


general process or 


the automatic op 
limits 


erations 





with time lit maximum 
for each of the adjust 
atement as 
o the mode and degree of adjust 
ability required on each time period 
This information can best be presented 
as shown in Fig. 3, that is, in 

chart form 


ind minimum 
ible time periods with a st 


time 


A description should be given of 
I 


Propvuc1 


or electrical devices that 
rol will actuate, with all 
and the rating of the 





ucir ratings 


yurce of powe! for the tin control 
equipment. In an electric system, the 
description should include voltage 


horsepower urrent, frequency, an 


number of phases; and for pneumatic 

systems, the pressure, piping sizes, and 

ubic feet per minute required by the 

various devices. If y 

nces in the type of contacts that are 
, : 


t } 


oO De employe: these shou 


pressed. For an existing control sys 
tem, wiring or piping diagrams of the 
system component 

Mention should 
ditions existing at the 


s should be s ipplied 
be made of the con 





place of fina 
installation such as ambient 
ranges, hazardous conditions 
normal weather 
and the amount 
of mechanical wear expected on the 
such as shock, and vibra 
known, the Underwriters’ 
classification of the location, or the 
NEMA type of required 
should be stated. Fig. 1 is a rear view 
of a time control panel with Under- 
writers Class II location inclosures for 
protection against combustible dusts 
Preference should be expressed as 
to how the time control is to be started 
and, if applicable, the nature of exist 


tem 
perature 
( dusts, 


explosives ) 


conditions if outdoors 


inclosures, 


tion. If 


inclosure 


ENGINEERING Aprin, 1949 











ing starting equipment or devices. 
This information is important to the 
time control engineer in planning for 
reset or non-reset action, stop-cycle or 
repeat-cycle operation, and other op- 
tional functions. If industrial measur- 
ing instruments are to initiate the time 
control's program, the duration and 
frequency of closure, and current rat- 
ing of the instruments’ contacts as well 
as the number of poles, throws, and 
normal positions are necessary data. 

The desired action of the time con- 
trol in the event of deliberate or ac- 
cidental power failure and the sub 
sequent return to normalcy should be 
specified ; some machines and processes 
laut that the time control reset im- 
mediately to its start of program posi- 
tion. This condition means that the 
cycle will start from the normal start- 
ing position when power is again re 
stored. Other systems require that the 
time control remain in place at the 
time of line power interruption and 
continue the program from that point 
upon resumption of power. 

Again, automatic machines 
and remain dormant after 
power is restored until a push button 
or other starting contact is made; 
whereas others proceed immediately 
without any deliberate starting action 
These alternates must be considered 
and selected by the machine designer 
based on his knowledge of the process 
When stipulated in the specifications, 
these data can guide the timing device 
manufacturer in making his recom- 
mendation. 

It is recommended that a statement 
be made as to whether it is desirable, 
mandatory, or unnecessary that there 
be some visual indication of the prog- 
ress of the cycle of operations, and the 
preferred form of this indication such 
as dial, pointer, disk, or lights. Fre- 
quently, the operational usefulness of 
the time control can be extended when 
such preferences are incorporated in 
the original requirements 

The life expectancy of the time con 
trol equipment should be expressed, 
preferably in the number of operations 
per unit of time and in the total num 
ber of units of time. Normally, this 
number would be the same as that of 
the automatic machine or process 
equipment upon which the control is 
installed, although periods of manual 
operation may reduce the expected life 
of the time control equipment below 
that of the machine or process. The 
life expectancy of the time control is 
helpful to the manufacturer when rec- 
ommending time control equipment of 
reasonable and proportional quality 
and ruggedness as compared with the 
machine or process controlled. 

In their inquiry specifications, pros 


some 
proc esses 
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pective users are advised to include a 
statement as to which of the following 
three general methods of supplying the 
time control equipment is preferred, 
or if the recommendation of the time 
control manufacturer would be enter- 
tained. The first method would call 
for unmounted units to be supplied 
by the time control manufacturer, later 
to be mounted in the customer's in- 
closures or machines. Because of the 
absence of cases and housings, this is 
the least expensive way of purchasing 
time control equipment. When re- 
mounted in the customer's machine or 
inclosures, the final job is usually more 
satisfactory from a finished design 
standpoint. The job of tying in the 
time control equipment with auxiliary 
equipment to be controlled, howeve: 
must then be done at the time of as 
sembly of the machine or process, not 
in the plant of the time control man 
ufacturer. Responsibility for the proper 
inter-connections and functioning of 
the time control equipment must then 
be carried by the machine assembler 
If this arrangement is selected, the 
available space and method of mount 
ing should be specified and whether 
the unit must include its own internal 
wiring or not. 

A second method calls for the pur 
chase of standard single-purpose in- 
closed time control units that are to: be 
applied in accordance with standard 
instructions on the scene of the instal 
lation. This category probably includes 
the overwhelming majority of pur 
chased time control units. Most man 
ufacturers list operating specifications 
in their catalogs, usually they are the 
most economical solutions to any time 
control problem that can be solved by 
the application of one time control 
unit of standard manufacture. If this 
method is used, the type of case pre 
ferred should be specified such as 
surface or flush, standard or dust 
tight, weather-proof or explosion- 
proof. When timing problems become 
more complicated, this method of sup- 
plying the timing equipment becomes 
increasingly unsatisfactory and costly; 


for the reason that units must be built 
up into combinations, physically and 
functionally. Also, since the inclosures 
and equipment are originally made to 
fulfill a single purpose, the design of 
the final installation can leave much 
to be desired in appearance, function 
and cost. 

Finally, there is the “Unit Pack 
age’ method of having the time con 
trol manufacturer supply a time con 
trol panel assembly that includes all 
the timing equipment and a logical 
portion of the auxiliary equipment all 
interwired and mounted in a single 
inclosure, ready for quick installation 
on the scene of the application. This 
method of supplying timing equip 
ment is of particular advantage when 
the timing functions are numerous 
and complex, and where the time con 
trol manufacturer can reasonably sup- 
ply whatever auxiliary equipment is 
needed 

Engineers of the timing equipment 
manufacturer atter studying the cus 
tomer’s requirements usually recom 
mend and design the complete unit 
package. This procedure is more ad- 
vantageous than a miscellaneous field 
assembled layout, because then the 
time control manufacturer is respon- 
sible for the complete functional suc- 
cess of the timing system, and also 
because the equipment is practically 
ready for operation at the time it 
reaches the scene of installation. If 
this arrangement is preferred, the 
ivailable space, the conditions of en- 
vironment, and proposed methods of 
mounting and installation should be 
specified. The unit package time con- 
trol shown in Fig includes in one 
assembly two cam type units with her- 
metically sealed contacts plus various 
control and terminal equipment. 

Any additional information that may 
be of assistance in solving the par- 
ticular time control problem should 
naturally be included in the specifica 
tions. Frequently, quantities needed, 
delivery schedules that must be met 
and price limitations will be of critical 
value to the time control engineer 
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Example of a timing chart that should be included in inquiry specifications 








Limit Switch Circuits 
for Electric Motor Drives 


Methods of controlling the displacement and reversal of 
machines equipped with either reversing or non-reversing 
electric-motor drives. Circuit operation and application. 


MARK MORGAN 


Electrical Engineer | 
Reed-Prentice Corporation 


LIMIT SWITCHES are included in the 
motor control circuits of industrial 
equipment to keep the travel of the 
operating members within safe limits, 
to stop machine motion at preselected 
points, or to automatically stop and 
reverse the direction of travel. For 
example, “‘over-travel’’ limit switches 
are used on cranes to prevent hoists 
from running off the cross rail, and 
on machine tools, to prevent the ma- 
chine table from running off the 
ways: ‘‘Position” limit switches often 
are added to metal working machines 
such as automatic lathes (to control 
depth of feed), screw machines (to 
control cycle action), and drill presses 
(to control downward travel a spin- 
dles). “Reciprocating” limit switches 
are applied to grinders, planers, plastic 
injection presses or any machine hav- 
ing an automatic reversal at the end 
of the working or return stroke. It is 
proposed here to analyze some of the 
conditions that govern the relation- 
ship between the machine motor, its 
control, and the driven member, and 
hence the type of limit-switch circuit 
that is to be chosen. 
Types OF Motor Drives 

The manner in which a limit switch 
is wired in a control circuit depends 
on whether the drive is of the revers- 
ing of non-reversing type. Individual 
power units, consisting of alternating- 
current induction motors or direct-cur 
rent shunt-wound motors, are the usual 
source of energy for machine feed 
drives. The transmission of the power 
from the motor shaft to the machine 
member is accomplished through me- 
chanical or hydraulic means, while the 
control of the machine may be mechan- 
ical, electrical, electronic or hydraulic 

or any combination thereof. 

Clearly, a reversing linear motion 
does not necessarily imply a reversing 
electric motor. This fact immediately 
brings about a distinction of drives 
into two general categories, namely 
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reversing drives with non-reversing 
motors and with reversing motors. Ex- 
amples of reversing drives with non- 
reversing motors are systems that: 


1. Consist of an electric motor 
coupled to a hydraulic pump. The 
pump supplies power to a hydraulic 
motor, which in turn drives the ma- 
chine member. Mechanically or elec- 
trically controlled valves are usually 
employed to reverse the hydraulic mo- 
tor and thus the drive. Systems of 
this type are common on machine tools 

2. Consist of forward and reverse 
gear trains, which are connected to 
the driven member through gear shift- 
ing clutches. Systems of this type are 
often used on machine feed drives. 

3. Consist of an electric motor 
coupled to a hydraulic pump, which 
drives the machine members through 
reciprocating hydraulic cylinders. Re- 
versal of motion is accomplished by 
electrically or mechanically operated 
hydraulic valves. Plastic molding 
presses, sheet metal presses, and die 
casting machines usually have hydraulic 
drives. Combined hydraulic-pneumatic 
drives are similar in operation. 

To the second category—drives with 
reversing motors—belong those where 
the driven element is geared directly 
to the motor. Obviously in order to 
reverse the drive, it is necessary to 
reverse the motor. Spindle and feed 
drives on machine tools equipped with 
a lead screw fall in this group 


REVERSING DRIVES WITH 
VERSING MOTORS 


Non-RE- 


In Table 1 are shown limit switch 
circuits representative of those  suit- 
able for reversing drives with non-re- 
versing motors. These diagrams show 
the limit switches wired in low volt- 
age a-c control circuits in the conven- 
tional manner. The same control cir- 
cuit may be applied on either a 3 
phase a-c or a d-c power supply for the 
motor. For that reason, the diagrams 
for both an a-c squirrel cage motor and 
a d-c shunt-wound motor are shown 
at the top of the table; the behavior of 
both types is identical in respect to the 


principles under discussion. Of course, 
only one motor at a time is used on 
a drive. 

Diagram A is the simplest form, 
with the limit switches forward, LS-F, 
and reverse, LS-R, wired in series with 
coil M of the magnetic motor starter. 
When a part of the machine resets on 
either of the two limit switches, the 
motor is stopped. Power reversing is 
impossible without first backing-up the 
machine by hand cranking just enough 
to reset the limit switches. Such a 
scheme is, of course, acceptable only 
on small machines or whenever hand- 
cranking is not likely to be a frequent 
occurrence. Moreover, only emergency 
or overtravel limit switches are suitable 
for wiring in this way. 

Power reversing may be brought 
about by a scheme that by-passes the 
open contacts of the switch once it has 
tripped. The auxiliary devices and wir- 
ing required for this purpose are 
shown in B and C. Scheme C entails 
the addition of two auxiliary relays F 
and R, energized by a set of sustained 
contacts (cam operated limit switches, 
selector switches, or drum switches) 
which may in turn be operated by the 
machine control levers. This is equiva- 
lent to make the forward limit switch 
inoperative throughout the reverse mo- 
tion, and vice-versa. Electrical inter- 
locking between F and R is a measure 
of precaution. Both circuits are suitable 
for overtravel protection and position, 
ing, and with some modifications, for 
reciprocation. 

A typical condition encountered in 
hydraulic drives where directional con- 
trol is accomplished by solenoid op- 
erated valves is represented by circuit 
D. This diagram implies the presence 
of spring-centered valves and sustained 
operation of the directional push but- 
tons; when both valves are de-ener- 
gized, the drive is in neutral. 

When sustained push buttons are 
not acceptable, or when automatic con- 
trol is desired and the task of stopping 
the drive at predetermined positions is 
to be foal emer solely by limit 
switches, momentary push buttons are 
used, wired in parallel with a set of 
holding contacts provided by two auxil- 
iary relays F and R. Such a condition 
is represented in diagram E. Circuits D 
and E may also be applied to mechani- 
cal, instead of hydraulic drives, that 
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Table I—Limit Switch Circuits for Reversing Drives 


with Non-Reversing Motors 
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circuit. Valves are spring centered. Forward and reverse buttons 
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Reverse solenoid is kept energized by holding contact R: of relay R, 
are of the sustained type. Tripping of limit switches de-energizes Interlocking contact F; 
the solenoid valves and thus stops the machine motion. and reverse solenoids. 

































Same as circuit D. 


valves are of 
pushbuttons of momentary " type At the end of 
limit switch LS-F energizes reverse valve, starting 
at end of reverse stroke limit switch LS-R energizes 
starting forward stroke. No intermediate position 
simple electrical means 
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Table Il—Limit Switch Circuits for Reversing Drives with Reversing Motors 
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directional control ting even after the solenoid becomes two auxiliary relays F and R are re 
When centerless, or “latched-in", de-energized. However, reciprocating quired. Schemes F and G have found 


valves are used instead of the self- 
centering type just mentioned, no neu- 
tral position is available, and feed 
control cannot be accomplished by 
limit switches. This is due to the fact 
that once the operating solenoid has 
been energized and the spool of the 
valve has shifted, the absence of the 
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limit switches may 


cated in diagram I 


Circuit G 


be used for auto wide 
matic reversing of the drive, as indi 


is suitable for automatic 


those 
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the motor may be restarted only after 
the mechanical operating means have 
engaged the drive in reverse, and the 
open contacts of the switch are reset or 
shunted across. Instead, in circuits D, 
E, F and G the motor is not affected, 
because the limit switches are in series 
with the solenoids that control the 
driven member and are independent of 
the motor starter M Consequently, the 
motor is running regardless of whether 
the drive is feeding or is in the neutral 
position, or the machine ts at rest on a 
limit switch; it is stopped only through 
the action of the “Stop” push button 


DRIVES WITH REVERSING Morors 


Different circuit arrangements are 
necessary 1f the limit switches are to be 
used in conjunction with a reversing 
electric motor, and especially if the 
motor is to drive more than one ma 
chine mechanism Three common 
methods of applying reciprocating 
limit switches to such drives are shown 
in Table Il 

In circuit A, forward limit switch 
LS-F is in series with forward con- 
tactor F and normally-closed inter 
locking contact R. When the drive is 
noving forward, tripping of LS-F de 
energizes F which stops the forward 
motion and releases the interlocking 
contact. The circuit of contactor R can 
then be energized. Thus, when the 
drive is at rest on a switch, it can be 


reversed by power. This circuit is com- 
monly used for reciprocating drives, 
and for plugging or dynamic braking 
circuits 

There are applications in 
which the motor ts the source of power 
tor more than one feed motion. Fig. 1 


represents graphically the limits of 


many 
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Fig. 1 


When limit switches are used on dual motion drives, the theoretical machine 


range is decreased by the distance between the disconnect and reset points of each limit 
switch, usually referred to as the switch differential. 


dual motion feed drive, involving lon- 
gitudinal (left-right) and crosswise 
(in-out) displacements. Two sets of 
limit switches are used; this is the con 
dition, for instance, of the table of cer 
tain milling machines. It is assumed 
that the motor is reversing, and run 
ning clockwise when the machine is 
feeding in the “Right” or “Out” di 
rection. Limit switches LS-R (right), 
and LS-O (out) are wired in series 
with coil F (forward), while LS-L 
(left) and LS-I (in) are wired in 
series with coil R (reverse), as shown 
in Table II, circuit B 

Suppose that the table, traveling 
along line YX in Fig. 1 reaches the 
extreme position NX and ts stopped by 
action of ‘right’ limit switch LS-R 


(circuit B). Relay F is then de-en 

vized. If the machine operating ley 

is now being shifted to the ‘‘out’’ pos 
tion for a motion from X towards B 
nothing has occurred to release th 
open contacts of LS-R, and relay F can 
not start the drive; consequently, the 
out’ motion is blocked. To energiz 
F it is first necessary to back up from 
to a position X, very close to X, but 
still far enough for the contacts of 
LS-R to permit resetting. The motiot 
then will be along line N, B, rather 
than along NB onsidera 
tions apply for the “left” and “in” 
motions and their respective limit 


Analogous 


switches 
Hence, under certain conditions the 
. 1 
shaded area in Fig. 1 1s not available 
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Sequence of drive action that results 


in the path of motion are shunted out of the circuit. 
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in “dead-centering” of drive and consequent loss of range unless the limit switches not 
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for power feed. Analysis of circuit B 
indicates that when the table resets on 
point X, motion XC (an “‘in’’ motion) 
is Open to power feed because in this 
case relay R becomes energized, and 
nothing occurs to disturb this status 
until the extreme point C is reached, 
where limit switch LS-J (In) is tripped 
and its normally closed contacts are 
open; through this action relay R be- 
comes de-energized. At this time relay 
F is still de-energized. Clearly then, no 
further feed motion is possible in any 
direction unless the table is first 
cranked back enough to release either 
or both LS-R and LS-1, making it pos- 
sible for R or F to be energized. The 
conditions are that the sequence of 
motions be such than when an extreme 
“right’” position is reached, the next 
motion . “out’’; when an extreme 
“out” position is reached, the next 
motion be “‘right’’; when an extreme 
“left” position is reached, the next 
motion : “in’’; and when an extreme 
“in’’ position is reached the next mo- 
tion be “‘left’’. 

A geometrical explanation and a 
clue to the size of the lost area of Fig. 
1 may be found in the analysis of 
Fig. 2. The make and break (or reset) 
points of limit switches is not the same 


The differential is variable depending 
upon type and make of switch: it is 
usually smaller in snap action than in 
slow action switches; smaller in pre- 
cision type than in heavy duty “A ad 
trial switches; it may be a linear 
quantity as represented in Fig. 2, or an 
angular rotation for lever operated 
switches. But whatever the condition, 
it is a definite quantity with which the 
product designer must contend 

Line B indicates the machine range 
and is extremely close to the trip line 
of the limit switch, the distance be- 
tween the two being determined by the 
amount of machine coasting. Line A is 
the position at which the machine 
member should stop to avoid tripping 
the limit switch, and differs from the 
trip line by an infinitesimal quantity. 
Line C is the position at which the 
machine must stop when backing up 
just enough to reset the switch, and 
almost coincides with reset line itself. 
Consequently, the size of the shaded 
area of Fig. 1 representing a loss in 
machine range is, for practical pur- 
poses, controlled by the differential 
points of the limit switch. 

The condition illustrated above, in- 
volving back-up before motion shift 
and a reduction of machine range, may 





sometimes be a handicap. Such a handi- 
cap can be overcome if a scheme is 
adopted, whereby during each motion, 
the limit switches that are not in the 
path of the motion are shunted out. 
This scheme is illustrated in circuit C, 
Table 2. In the previous circuit the 
selection of feed and direction thereof 
must be accomplished through me- 
chanical means, such as lever-shifted 
clutches. In this circuit, levers can be so 
designed that they operate a limit 
switch with a set of normally open 
sustained contacts; these, in turn, ener- 
gize two auxiliary relays, namely RL 
for longitudinal feed, and RC for 
cross-feed. When RL is energized dur- 
ing longitudinal feed, limit switches 
LS-I and LS-O of the cross-drive are 
shunted out and are thus inoperative. 
Likewise, when the cross-feed is se- 
lected, limit switches LS-R and LS-L 
of the longitudinal feed are made in- 
operative through shunts closed by 
relay RC. Thus, the full machine range 
is available and there is no limitation 
in the use of the limit switches. In 
other words, the drive falls in the cate- 
gory illustrated by circuit A in Table 2. 

It is evident that this procedure may 
be readily extended to drives involving 
three, rather than two, motions 
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4. Ingenious solutions to design problems. 


5. Ideas for saving money on electrical drives, hydraulic and pneumatic circuits, 
mechanical drives, and controls of all kinds. 


You'll find this June issue of Product Engineering to be of lasting reference value 
to your engineers. Order extra copies before May 15, at a special prepublication 
price of 75¢ each. After that date, the regular price of $1 will apply. 


Increase the performance! 
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IRVING KALIKOW 


Motor Engineer, General Electric Company 


CONTRARY to widely-held opinion, 
slow creep of the outer race of a ball 
bearing in its housing to equalize its 
wear is neither necessary nor desirable 
Creep is especially damaging when vi 
bration or similar factors are encoun 
tered. Recent analysis of the exact 
ause of creep has given a better un 
lerstanding of the action and resulted 
in the development of improved meth 
ods for its prevention 

It has been generally believed that 
some clearance should be left between 
the bearing and its housing such as 
shown in the typical assembly of Fig. 1, 
so that creep could occur. Thus, it 
was thought that every portion of the 
outer race would eventually bear the 
i load, and continuous stress on one sec 





tion of the outer race would be 
avoided. But experience shows this 
avoidance of stationary stress is un- 
necessary. Fatigue failure records of 
ball bearings with restrained outer 
race prove that approximately 60 per- 
cent are inner race failures, 20 per 
ent are ball failures, and 10 percent 
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each 


retainer and outer race break 
The six-to-one difference be 
inner and outer race 
is caused by the relative areas in 
tact with the load. The contour of 
the outer race tends to conform to the 
shape of the ball, whereas the inne 
race curves away from the point of 
ontact 


are 
lowns 
tween failures 
on 


CREEP ALWAYS HARMFU! 


Outer race rotation or creep with 
respect to its housing is never desir- 


ible. Eventually it causes wear of 
both bearing and housing. This not 
only increases the clearance, but the 


wear products may find their way into 
the bearing and hasten failure. Some 
types of creep, characterized by high 
unit and minute motion, 
fretting corrosion.’ This cor 
rosion material, iron oxide, plus oil 
or grease is an effective grinding com 
pound. Creep may shorten the life 
of the bearing, and may increase ob 
jectionable noise and vibration. Since 
housing wear almost always calls for 
a major repair, creep should be pre 
vented. 

Well established practice in design 


pre ssures 
Cause 





PREVENTING CREEP in rayon motors is problem because the usually unbalanced load in the rayon buckets is spun at high speed. 


Creep of Ball Bearing Races 


Causes for the creeping of outer races of ball bearings, and the harmful 


effects produced. Methods for minimizing or preventing creep are included 


of rotating elements is to free 
or floating fit on one or both bearings 


Axial movement for at 


use i 


least one bear 
iz in its housing is necessary for 
lifferential expansion between length 
of shaft Also, this com- 


pensates for the dimensional tolerances 


and housing 





Fig. 1 
ing detail of ball bearing for 
fan 


Typical construction and mount- 
totally-in- 
closed cooled squirrel-cage motor 
For vibration loading, circumferential tor- 


oid type spring is placed inside housing. 
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Fig. 2—Regardless of speed of 20 Ib rotor, outer races will not turn in V-block supports 


of the component parts. Only rarely 
are both bearing races positively re 
strained from axial motion. 

With free or floating fits, outer race 
rotation occurs only if (1) The re 
straining torque on the outer race is 
less than the internal torque, or (2) 
rotating load is applied to the outer 
race of the bearing that produces 
enough torque to overcome the re- 
straining torque 


INTERNAL TORQUE CAUSES SPIN 


If a 20 Ib rotor with two 306 bear 
ings are supported on V-blocks as 
shown in Fig. 2, for examnle, no 
speed of rotation will cause the oute 
races to turn in the blocks. The weight 
of the rotating parts produces more 
taan enough external friction torque 
on the V-blocks to prevent the in 
ternal friction torque from rotating 
the outer race. Generally, the internally 
generated friction torque attempting 
to turn the outer race in the direction 
of shaft rotation is extremely small in 
magnitude as compared to the radial 
loads supported by the bearing. 

Calculations can give only approx 
imate values for internal friction 
torque. Two major factors that can 
not be evaluated accurately are the 
effects of lubricant and seals. In ad 
lition, the torque is dependent on the 
earing dimensions, load, and speed 
As a first rough approximation, one 
earing manufacturer suggests that 
where: 


M = internal*friction torque, mm kg 


i = bearing bore, mm 
QO = bearing load, kg 
mm kg X 0.0866 = in. Ib. 
then: 
, (ds (Q dr 


> 000 500 

For a 306 bearing with 160 pounds 
radial load and operating at 3,600 rpm, 
this formula gives an input loss of 
14.3 watts. Tests show that the loss 
is about 3 watts for ordinary greases, 
and as high as 25 watts for extremely 
viscous greases. The torque corre- 
sponding to 25 watts is 0.58 inch 
pounds and the torque for 3 watts 
is only 0.07 inch pounds 

Assuming the load in Fig. 2 is 
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evenly divided and the static coeth 
cient of friction is 0.2, then the 306 
bearings supporting the 20 lb rotor 
load would normaily produce about 
2 Ib available friction force on the 
outer race. Since the bearing has a 
2.835 in. OD, the available friction 
torque is 2.8 inch pounds. This is 40 
times the torque necessary to prevent 
rotation for the average grease, and 
5 times the torque generated by an 
extremely viscous grease. 

Therefore, internal bearing friction 
rarely is the cause of outer race rota 
tion in horizontally supported ma 
hines Exceptions are when the 
radial load is extremely small for the 
ize of bearing used, or when the 





ase or seal friction is unusually 
high. Small radial loads often occur 
n vertically mounted elements where 
bearings are essentially line-up devices 


For this condition, internal 


RIC 


friction 
lay Cause rotation of the outer race 

The rotation caused by internal fric- 
tion is always in the same direction 
as shaft rotation. Maximum speed of 
race rotation is limited only by the 
shaft speed. The outer race is con 
stantly accelerated by the torque dif 
ference between the internally gen 
erated torque and the externally avail 
torque. Thus the rate of creep 





can be anything up to the shaft rota 


tion rate. Such a condition is more 
properly termed “outer race spin” 
rather than creep 


ROTATING Loap Causes CREEE 


True creep is always caused by 
rotating load applied through the bear 
ing. Generally it is of extremely slow 
rate and always in the opposite direc 
tion to the load rotation. Factors 
governing the tendency of a bearing 
to creep are: (1) The stationary radial 
load, (2) the rotating load, (3) the 
clearance between the housing and 
bearing, and (4) the restraining force 
For conditions where sufficient clear 
ance exists, the outer race will act like 
an internal gear. As shown in Fig. 3 
for each complete rotation of the load, 
the outer race rotates in the opposite 
direction by a small amount. Where: 
CR = creep rate, rpm; RL rotating 





load, rpm; C = clearance, in.; OD = 
bearing outside diameter. Then 

CR = RL—~ 
Op 
Thus, if the clearance were 0.0003 in., 
a 205 bearing of 2.047 in. diameter 
with rotating load of 1,800 rpm would 
have a backward creep of 1,800 » 
— = 0.27 rpm 
2.047 

The load must rotate completely 
around the circumference of the bear 
ing for creep to take place. There 
fore, the rotating force must be greater 
than any stationary radial load; other 
wise the bearing will merely rock, not 
creep, as shown in Fig. 4. Vectorial! 
addition of the rotating and stationary 
forces must produce a net force that 
travels around the housing. A _ net 
rotating force less than the stationary 
force merely moves the load point up 
and down a portion of the housing 

Stationary radial load on a bearing 
can be caused by gravity, belt pull, 
magnetic side pull in electrical ma- 
chinery, and many other means. When 
considering the possibility of ne 
it is essential to know the magnitude 
of the stationary load. For instance 
in electrical applications, the side pull 
of magnetic forces may reduce the 
gravity bearing load or that of belt 
pull, to such a degree that small ro 
tating forces can cause creep. 

If the flux distribution around the 
air gap of an electrical machine is 
uniform, there is no side pull. But 
generally, flux distribution is not uni- 
form because of non-uniformity of 
the gap. Necessary machining toler- 
ances can easily vary the air gap from 
0.001 to 0.005 in. Thus side pull 
usually exists in most rotating elec- 
trical machinery. An unbalanced air 
gap of only 0.001 in. can cause a 





Table I—Net Pull per Unit of 
Unbalanced Gap in Typical Motors 


Net Pull on Rotor, 
Ib. per 0.001 in. 
Hy Ry Poles unbalanced gay 





PotypHase Morors 





4% 900 g 6S 3 
1% 1,200 f §2.7 
2 1,800 4 2 
3,400 2 X 
716 100) g 127 0 
10 1.200 ( 10° 0 
15 1.800 { 632 § 
0 3600 2 a 2 
SincLE Puase Motors 
% 900 8 48 0 
] 1,200 ¢ 45 4 
: 1,800 4 35.9 
3 600 ? 94 
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Fig. 3—For each revolution of the load, the outer race turns in the opposite direction by a small amount. 
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Fig. 4—Effect of rotating force on stationary radial load; (A) When larger, creep occurs; 


net pull of 48 |b in some designs of 
4 hp motors. Net side pull per 0.001 
in. of unbalanced gap, is shown in 
Table I for some commonly used 
sizes of motors 

Although usually neither the direc- 
tion nor the amount of the net force 
caused by an unbalanced air gap 
known, the fact that it does exist ex 
plains many instances where a small 
rotating force caused creep. The air 
gap pull counteracted so much of the 
normal bearing load that the net ro 
tating load exceeded the stationary 


loading. 


EXTERNAL VIBRATIONS CAUSE CREEP 


Any rotating force that causes vi- 
bration of the device may produce 
creep of the bearing. In most in 
stances, vibration forces are self-con 
tained within the rotating element. 
Generally they are caused by mechan 
ical unbalance, or intermittent loading 
as im a gas engine, for example. Also 
in electric machinery, a rotating un 
balanced air gap, or a net rotating 
magnetic force produced by a rotor- 
stator slot combination may cause vi- 
bration. 

Sometimes external vibration forces 
can produce bearing creep. For ex- 
ample, bearings of the accessories 
mounted on the rear cover of a com- 
mon type of airplane engine are sub- 
jected to the vibration spectrum shown 


Propuct ENGINEERING 


— Apri, 1949 


in Fig. 5. As shown in the spectrum, 
although the propeller speed reaches 
about 2,800 rpm maximum, higher 
order vibrations bring the equivalent 
speed up to 12,000 rpm. For in 
stance, the chart shows a peak of 
0.0125 in. at 6300 rpm., this is the 
».5 order vibration for the engine at 
520 rpm. Because of the type of 
flexible mounting and the nature of 
the vibrating forces, usually the trace 
of vibration is circular or elliptical. 
Bearing mounted members, such as 
the armature of a starter, generator 
or magneto within the accessories, 
follow the same vibration pattern 
Force from the housing is transmitted 
into the accessory housing, through 
the bearing, into the revolving part 
Thus the vibration force travels from 
the outside casing inward, instead of 
from the shaft outward as is the case 
of rotor unbalance. 

For this engine, the inwardly-di- 
rected force of vibration reaches large 
values at certain speeds. The peaks 
of amplitude are at 1,000 (4 order), 
2,800 (27/16 order) 6,300 rpm (2 
order). Converted into sole lh 
the greatest force comes at 6,300 rpm 
(0.0125” amplitude) and is equiva- 
lent to 7 G. Where: Vibration ampli 





tude VA = double amplitude, or total 
excursion, in in., then 
2 x rpm)? VA 
, “a= toneet a 
60 AY, ? 


(B) when smaller, bearing merely rocks 


For this example, then, the force 
necessary to make any part vibrate at 
6,300 rpm is times the weight of 
the part Therefore any bearing 
mounted rotor on this cover is sub 
jected to a vibration force of 7 times 
its own weight. A rotating force of 
this magnitude will cause creep if the 
outer race is free to move. 


OuTER Race CREEP TORQUI 


The torque acting on the outer race 
as a result of creep action can be many 
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Fig. 5—Typical vibration frequency spec- 
trum of motion of rear coverplate on 
airplane engine. 
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Fig. G—Action of creeping outer race is 
similar to action of internal gear 


times greater than any internal fric 
tion torque. Where the rotating or 
whirling force is large, forces of equal 
magnitude are required to prevent 
creep. 

A creeping outer race is similar to 
an internal gear, as shown in Fig. 6. 
Teeth are replaced by friction. The 
maximum “tooth” side load or torque 
is equal to the radial force times the 
coefhicient of friction times the bear 
ing outer radius. Since the outer race 
at the point of contact does not move 
relative to the housing, the coefficient 
of friction is that for the parts at rest, 
not sliding. For clean surfaces, tests 
show the coefficient at rest is about 
0.25. With fretting corrosion or 
other roughness, the value of static 
friction may be somewhat higher. Also 
since the diameters in contact are 
nearly equal, relatively large areas are 
in contact. Thus distributed dirt and 
imperfections help retard motion even 
though the unit force is small. 

As an example of the large creep 
torques possible, consider a rotor 
weighing 20 Ib mounted on the en- 
gine of 7 G acceleration. If the one 
205 size bearing subject to creep ac- 
celerates half the weight (10 Ib) the 
radial force through the bearing would 
be 70 lb. Taking the worst static 
coefficient as 0.4, average creep torque 

















Fig. 9—With a loose fit, large vibrational 
forces will wear away key, bearing, and 
housing. 
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Fig. 7—A fan blade that is bent or loaded 
with dirt can cause high creep torques 


is 70 & 0.4 1.02 29 in. Ib 

Out-of-balance shaft loads can cause 
equally high creep torques. For ex- 
ample, a fan or blower such as shown 
in Fig. 7 might have a bent blade or 


be loaded with dirt. An unbalanced 


weight of only 1 ounce 4 in. away 
from the center revolving 3,600 rpm 
produces a torque of 38 in. lb on a 
similar 205 bearing. Where: F = 
force, Ib; w = out of balance weight, 
lb; @ = distance from center line, in, 


then + v0" 
} > ; ( ") 
7 Eee 0 


PREVENTING CREEP OR SPIN 


Selection of a satisfactory method 
to prevent outer race motion depends 
upon the magnitude and type of force 
acting. The bearing can be positively 
restrained by keying, or a static fric- 
tion torque can be provided that is 
greater than the creep torque. 
Strangely enough, keying is better for 
preventing internal friction spin than 
for preventing vibration creep. 
Key. This seemingly obvious an- 
swer for all types of creep or spin 
does not always work. As shown in 
Fig. 8, a key between the bearing race 
and housing is a positive answer for 
outer race spin caused by internal 
friction. Many designers use this 
method for vertical applications. For 
relatively small forces and torques, a 
key also is satisfactory to stop vibra- 
tion-induced creep. But for severe 
vibration forces, keys will not prevent 
damaging wear of the housing. 

If the bearing is slightly loose in 
its housing, large rotating vibrational 
force can still rock the bearing about 
the key as a pivot or move the bear- 
ing up and down along the key, as 
shown in Fig. 9. Since motion is not 
prevented, fretting corrosion slowly 
wears away both bearing and housing. 
The sides of the key will also wear. 


SELECTIVE Fir. To inhibit creep, bear- 
ing manufactures recommend that for 
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Fig. 8——Keyed race and housing prevents 
spin, but not creep in hard service 


loads where the housing rotates with 
respect to the direction of the load, 
the mean fit be from 0.0002 to 0.0004 
in. tight. Typical values are shown 
in Table II. But these tolerances 
usually require a press or shrink fit 
that make free float impossible for 
the application and/or assembly. The 
AFBMA (Anti-friction Bearing Man- 
ufacturers Asso.) standards of recom- 
mended clearances for normal loads 
where the housing is stationary with 
respect to the direction of the load 
are shown in Table III. Usually, these 
are followed for free or sliding fit of 
the bearing in its housing. The mean 
fit is relatively loose, 0.0004 to 0.0008 
in. and under rotating loads often 
creep will occur. If the forces are 
not too great, assemblies that happen 
to be on the snug side, 0.0001 to 
0.0003 in. loose, will probably remain 
tree from creep. 

For small loads and moderate 
speeds, careful selection of bearings 
and housings to give a uniformly small 
clearance will be successful. The 
clearance should be about 0.0002 to 
0.0003 in. loose for small size bear- 
ings 201 to 206. Tighter fits will 
give trouble at assembly; looser fits 
will creep rapidly. 

Closely controlled clearance of small 
magnitude will not only keep the 

















Fig. 10—Two types of spring washers 
that retard spin or creep by placing axial 
preload on bearings. 
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creep rate low, but the out-of-round- 
ness of the outer race of the bearing 
may prevent any creep. If the hous- 
ing pressure bringing the race back 
to roundness produces enough fric- 
tion torque, creep will not occur. 
While careful selection of fit is not a 
positive cure for all conditions of 
vibration-induced creep, often it is 
an excellent corrective. Maintenance 
men report that housings that were 
badly worn by creep, do not wear 
after new, snugly fitted parts are in- 
stalled. 


AXIAL SPRING. Two types of spring 
washers that fit into the housing con- 
taining the floating bearings and pro 
duce an axial preload against the bear- 
ing are shown in Fig. 10. Such pre 
ventatives work well for both internal 
friction or vibration creep, if the vi- 
bration is not induced by large forces 
Outer race motion is restrained by the 
friction torque provided by the spring 
contact points against the bearing. 
This friction torque is limited by (1) 
the axial force that can be generated 
by the spring, and (2) the capacity 
of the bearing to sustain the load. 
The spring has to be designed to be 
effective over the range of assembly 
tolerances, and yet when fully com- 
pressed not be so powerfu! that it 
taxes the bearing capacity. Generally, 
both these requirements result in a 
fairly light spring. While adequate 
for many applications, such springs 
are ineffective for certain conditions 
of large creep torque. For example, 
the 205 bearing might use a 50 Ib 
axial spring, similar to those shown 
in Fig. 10. This is a good continuous 
axial load for this size bearing. As 
suming a generous 0.4 friction coeff 
cient. this will make available a 20 
in. lb. friction torque. Actually, the 
friction torque that can be counted 
upon is only about 5 to 10 in. Ib. as 
the coefficient of friction drops to be 
more nearly equal to the sliding value. 
This is because of the small area 


actually in contact, and the constant 




















Fig. 11—Especially useful for preventing 
creep in difficult cases toroid type spring 
exerts uniform pressure on outer race. 
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Table II—Fits For Rotating Load 


Excerpts from AFBMA Standards for housing dimensions—*ABEC-1 bearings for Loads 


Where the Housing Rotates With Relation To the Direction of the Load 








OD, Bearing OD, in | 
mm on 
Max Min 
16 0 6299 0 6295 | 
24 0 9449 0 9445 
30 | 1.1811 1.1807 | 
35 1 3780 1.3775 | 
40 1.5748 1 5473 
47 1 8504 1 8499 
55 2 1654 2 1649 
68 | 2.6772 2.6767 
75 2 9528 2 9523 
80 149¢ 3.1491 
rt) 5433 3 5427 
100 | 3. 9370 3 9364 


* Annular Bearing Engineers Committee 





Housing OD, in. Mean Fit, 

-- Tight, in 
Min Max 
0.6292 0.6299 0.0002 
0 9441 0.9449 0.0002 
1 1803 1.1811 0.0002 
1 3770 1.3780 0.0003 
1.5738 1 5748 0.0003 
1 8494 1 8504 0 0003 
2 1642 2.1654 0 0003 
2.6760 2.6772 0 0003 
2 951¢ 2.9528 0.0003 
3 1484 3. 149¢ 0.0003 

5419 3.5433 | 0 0004 
3 935¢ 3 9370 | 0 0004 





Excerpts from AFBMA Standards for housing dimensions, ABEC-1 Bearings. For Normal 


Table I1I—Fits For Stationary Load 


Loads where Housing is Stationary With Relation to Direction of Load 


| 
OD, | Bearing OD, in | 
mm 
Max Min 
1 0 6299 0 6295 | 
24 0 9449 0 9445 | 
30 1 Isl 1 1807 
35 1 3780 1 3775 | 
4 1 S748 1 5743 
47 | 1 8504 1 8499 
55 | 2.1654 2 1649 | 
68 2 6772 2 6767 | 
5 2 9528 2 9523 
x0 3 1496 3 149] 
W 35433 35427 
100 3 9370 3 9364 


Housing OD, in 


Mean Fit, 


= Loose, in. 
Min Max 

| — 

0 6299 0 6303 0 0004 
0 9449 0 9454 | 0 0004 
1 181] 1.1816 | 0.0004 
1.3780 1.3786 0.0005 
1.5748 1 5754 | 0 0005 
1 8504 1 8510 | 0.0005 
2 1654 2.1661 | 0.0006 
2 6772 2.6779 0 0006 
2.9528 2.9535 | 0 0006 
3 1498 3.1503 0 0007 
3 $433 3.5442 @ 0008 
3 9370 39379 =| 0.0008 





vibration and shift of the pressure 
surfaces 


CIRCUMFERENTIAL = SPRING The 
damaging creep of bearings in many 
difficult applications, such as for air- 
craft, can be prevented by the spiral 
spring shown in Fig. 11. The spring 
applies uniformly distributed radial 
force around the outer race of the 
bearing, and thus generates enough 
friction torque to overcome the creep 
torque. The toroid type spring 1s 
wound spirally from flat spring steel, 
approximately 4 in. wide and 0.010 
in. thick. The diameter of the spiral 
oil is held to close tolerance; when 
in the groove in the bearing housing, 
the inside surface of the spring pro- 
trudes into the bearing space about 
0.010 in. When the bearing is in- 
serted, the spring is compressed this 
amount. Forces of 100 lb. per cir- 
cumferential inch are easily obtainable 
for 205 size bearings. The uniform 


pressure does impose additional load 
on the bearing. Overcoming of the 
friction force provides axial freedom. 

With a friction coefficient of 0.1, 
the torque exerted by such a circumfer- 
ential spring is 100 K w X 2.05 
< 0.1 & 1.02 = 66 in. lb torque on 
the outer race of a 205 bearing. This 
will prevent creep even under severe 
vibration forces. Note that a total of 
600 pounds has to be applied to the 
periphery to be sure to stop its creep. 
Even with only 0.1 coefficient of fric- 
tion, the 600 lb available force pro- 
duces up to 12 times as much friction 
torque as is developed with the axial 
spring of 50 lb. 

There are many other types of 
devices that attempt to prevent creep 
by exerting axial or radial force on 
the bearing. Their effectiveness for 
any particular design depends entirely 
upon how much friction torque is 
produced with respect to the amount 
of creep torque to be overcome. 
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Testing Vehicle Components 
With Strain Gages 


® Stress measurements in service testing of heavy vehicles. 


® Construction and calibration 


of a drawbar. 


® Measurement of drawbar pull and of torque in drive shafts, 
starter motors, and transmissions. 


ROBERT C. HIZER 


Automotive Laboratory 
Aberdeen Proving Ground 


ACCURATE DETERMINATION of peak 
stress values and the range of stress 
variations in machine members under 
service operation is vital to the de 
velopment of heavy duty vehicles 

The resistance wire strain gage is 
usually the most practical method of 
studying stress behavior under field 
conditions. It can be installed in al- 
most any location and no structural 
modifications are necessary. It is small, 
light and mechanical vibrations or 
strains of almost any frequency can 
be measured. Properly applied, it is 
stable and will give reliable results in 
definitely. 

Information on the basic strain gage 
ircuits and gage calibration has been 
published elsewhere (PRopuct ENGI 


literature of Baldwin Southwark Di 
vision, Baldwin Locomotive Works) 
so it will not be repeated here 


A practical circuit for strain gage 
field work is shown in Fig. 1. A gal- 


vanometer will only measure a few 
millivolts from a strain gage bridge 
circuit having 12 volts. Few galvano 
meters are this sensitive and they prob- 
ably would have a slow response. For 
most applications this output is much 
too small, so for higher output voltage 
a vacuum tube amplifier must be used 
The small direct current appearing at 
the galvanometer terminals could be 
amplified, but technical problems in 
volving the stability of vacuum tubes 
in direct current must be considered 
The alternating current system shown 
in Fig. 1 works much better. The usual 
battery is replaced by an audio fre 
quency alternating current generator 
such as a vacuum tube oscillator. The 


cuit is amplified by a vacuum tube 
amplifier. Output of the amplifier is 
then rectified to direct current and 
this current can be used to deflect a 
galvanometer 

For calibrating purpose, precision 
wire wound resistors are used. These 
resistors come in various integral sizes 
Several different sizes of resistors can 
be calibrated by calculating how much 
strain each resistance represents. These 
resistors can then be installed in a 
steel box along with a selector switch 
and two potentiometers, one for capac 
itance balance and the other for re- 
sistance balance. This calibrating box 
is connected into a strain gage circuit 
to produce several artificial strains of 
known magnitudes. Definite points on 
the galvanometer scale will then cor 
respond to known strains. It was found 
that a 100,000 Ohm resistor artificially 
produced a change in leg BC equiv 
alent to a strain of 35,000 psi 

After the bridge was balanced for 
capacitance and resistance, it was un 
balanced by turning the resistance bal 
ance potentiometer slightly away from 
the balance point so that current would 
flow in the oscillograph galvanometer 
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Fig. 1—Schematic of a strain gage ampli 
system. This circuit has a high output 
eter and avoids the stability problems of 
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fer a-c carrier voltage 
to deflect a galvanom- 
vacuum tubes. 


Fig. 2—Construction details of strain gage drawbars for 40,000 
and 80,000 Ib ranges. The circuit diagram for the strain gages 
is also incuded in the upper left hand corner. 
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BD will make either more or less cur 
rent flow, depending on which direc- 
tion the resistance balance potentio- 
meter is turned. Compression causes 
a current to flow in a direction op- 
posite to that caused by tension. Ord: 
narily the oscillograph galvanometer 
is adjusted so that the bridge balance 
point is at one end of the galvano- 
meter scale; then unbalance due to 
the potentiometer will cause - 
imately half scale deflection. By doing 
this, the galvanometer will indicate 
either tension or compression. Fig. 1 
shows a calibration box circuit 

The procedure for calibrating a 
strain gage installation on a_ small 
member is to place it in a tensile test 
ing machine and record the strain on 
an indicator for different increments 
of load. Most strain indicators, such 
as the Baldwin Strain Indicator, meas- 
ure strain in micro-inches per inch. 
The calibration factor can be found 
by dividing the load readings by the 
micro-inch strain reading. This will 
give the number of pounds per micro- 
inches per inch of strain. For instance, 
when it was found that a 100,000 
Ohm shunt calibrating resistor pro- 
duced an artificial strain indication of 
1,175 micro-inches per inch, the cali- 
bration factor was multiplied by this 
figure to obtain the load to which the 
100,000 Ohm calibrating resistor cor- 
responds 

As an example, a 100,000 Ib draw- 
bar was set up in the tensile testing 
machine and a 60,000 Ib load was ap- 
plied; this causes an indicated strain 
of 1,236 micro-inches per inch. Divid- 
ing, the calibration factor was 


40,000 
1.23 8.6 Ib per micro-inch per in 


Multiplying the 1,175  micro-inches 
per inch we got from the 100,000 
Ohm calibrating resistor, it was found 
that 1,175 «& 48.6 — 57,100 lb. This 
was the load that the 100,000 Ohm 
calibrating resistor simulated. 

Thus when actual measurements are 
about to be made, the 100,000 Ohm 
resistor is momentarily switched into 
the circuit, causing a deflection on the 
oscillograph galvanometer. This de- 
flection will record the calibration as 
a trace on the paper at a definite dis- 
tance from the zero point. In this in- 
stance, the distance from the zero point 
to the trace will represent 57,100 
pounds. 

The rating of drawbars is based on 
a stress of 40,000 psi where the strain 
gages are installed, thus an 80,000 Ib 
drawbar will have a cross-sectional area 
of two square inches. Accuracies of 
one percent can be obtained if the 
strain gages are carefully and accu- 
rately applied. Construction of a draw- 
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Fig. 3—Dynamic loading record for an elevating mechanism screw on a heavy tank 
(above) ; load record from a strain gage drawbar mounted 19} in. from the center line 
of the trunnions of a heavy tank; 20 mph speed, is shown by the bottom graph. 











Fig. 4—Strain gages as installed on a front 


road wheel arm shackle of a heavy tank 


Gages have not yet been waterproofed. This will be done by coating with Glyptal 


bar is shown in Fig. 2. The strain 
gage circuit is included 

After the strain gage drawbar pull 
scale has been calibrated, it can be 
used as an instrument for measuring 
compressive or tensile loads under a 
variety of conditions. 

Applications to Field Testing 

The strain gage drawbar has been 
used successfully for measuring the 
drawbar pull of medium tanks, Fig. 3, 
for measuring the axial load in the 
elevating mechanisms of tanks, Fig. 
3, and to measure the shock on front 
road wheel arm shackles, Fig. 4, on 
heavy tanks. 

If strain gages are oriented on a 


round shaft, such as a drive shaft or 
an axle, at 45 deg angles with respect 
to the axis, they will indicate the twist 
of the shaft when a torque is applied 
Usually it is desirable to arrange the 
gages in formations at diametrically 
Opposite points on the shaft to com 
pensate for bending, coming from 
the application of a transverse load at 
a distance from the bearings. In appli- 
cations like these, the connection be- 
tween the strain gages and the indicat 
ing equipment will have to come 
through a slip ring assembly. 

During some cold starting tests of 
engines, it was desirable to measure 
the torque developed from the starter 
motor. This was accomplished by fabri 
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Fig. 5—Dynamometer starter for recording cold starting tests of engines and power 
trains. Manufactured from a tank cranking motor. Four SR-4 gages are fixed to the arm 


cating a steel moment arm as shown 
in Fig. 5. Four resistance wire strain 
gages were cemented on the arm to 
1 


form a Wheatstone bridge circuit. Two 


of the gages were for tension and two 
acted as temperature compensating 
gages 

Before actual tests could be run, the 
starter moment arm had l 





brated. The starter ar was bolted 





Fig. 6—Dynamometer starter as installed in a tank preparatory 
to cold starting tests on engine and power train. 


13¢ 


on a starting motor and the motor was 
mounted in a frame in such a manner 
that it was free to rotate. The free 
end ot the moment arm was rested on 
a knife edge unit placed on the plat- 
form of a weighing scale. Another 
arm, less strain gages, was bolted on 
the opposite side of the starter motor 
A hydraulic jack was mounted under 
this second or dummy arm; by jacking 








ip on this dummy arm a force or 
downward thrust was applied on the 
second arm. This thrust was registered 
in pounds on the weighing scale. The 
bridge circuit from the starter arm was 
connected to an amphenol connector 
and fed into a strain indicator. The 
torques applied on the starter arm 
aused the bridge circuit to become 
inbalanced. This unbalance was meas 
ired in micro-inches on the strain in 
dicator. The difference in micro-inches 
of the initial setting and the unbalance 
was divided into the number of pounds 
that caused this unbalance. The result 
was the calibration factor. The number 
of pounds indicated on the weighing 
scale was multiplied by 3 because the 
listance between the jack head point 
ind the knife edge point was 36 in 
thus the complete moment arm was 
> Feet 

The starter arm was now ready to 
indergo actual tests. Fig. 6 shows the 
arter motor and the starter arm as 

was mounted on the engine during 
he cold starting tests. Fig. 7 is an 
oscillogram of cranking tests; it shows 


the starter torque trace in pound-feet 

Final drive shafts of a medium tank 
with resistance wire strain gages ap 
plied are shown in Fig. 8. The leads 
from the bridge circuit had to be 
brought out through a slip ring as 
sembly. Fig. 9 shows the final drive 
shaft with the slip ring assembly con 
nected. Eight resistance wire strain 
gages were cemented on the shaft to 
form a Wheatstone bridge circuit. Four 
of the gages acted as tension gages and 
four were for temperature compensa 
tion. The gages were applied at a 45 
deg angle and diametrically opposite 
The tension gages were placed op 


posite to one another and the com 
pensating gages were placed in a like 
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Fig. 7—Typical oscillogram of cranking test at —63 F with Reo 
15 oil in engine, transmission and differential drained. 
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Fig. 8—Final drive shafts of a medium 
tank showing strain gages mounted for 
torque indication. Not yet oil proofed. 


Fig. 10—Strain gages mounted on the collar of a transmission 
sun gear for torque measurement. Mounting was difficult be- 
cause gages had to be bent to fit on the fillet. 


manner. The slip ring had four silver 
rings and sixteen carbon |! 
lead from the bridge circuit was con 
nected to four carbon brushes which 
rode and made contact to one partic- 
ular ring. The four lead wires coming 
from the slip ring were soldered to 
an amphenol connector. Two final 
drive shafts and slip ring assemblies 
were built up, one for the left and 
one for the right final drive. 

The final drive shafts were cali- 
brated in a like manner to other cali 
brations for torque; a calibrating arm 
was used and known values in pounds 
were applied. The unbalance of the 
bridge circuit was measured in micro 
inches on a strain indicator. Test runs 
were made with the shafts installed in 
the tank. Some data was compiled 
during these runs but trouble was en 
countered in the slip ring assembly 





rushes; each 


‘ty 


Fig. 9 





Final drive shaft torquemeter showing slip ring assembly and Glyptal coating 


over strain gages. This arrangement was not satisfactory because of the slip ring con- 


nection. Particles of dirt and moisture 


on the contacts caused erratic readings. 





Fig. 11—External connection for strain gages mounted on the 
sun gear in Fig. 10. Sealing gages and leads is a problem on 


these applications. Hot oil frequently seeps through the cement 


Dust, dirt and moisture would find its 
way into the assembly and collect on 
the silver rings and the brushes. This 
would cause erratic readings on the 
measuring meters. Some of the gages 
shorted out because hot oil seeped 
through the Glyptal coating covering 
the gages. 

To measure the input torque of a 
torquematic transmission some resist 
ance wire strain gages were oriented 
on a sun gear, Fig. 10, which is a part 
of the transmission. Results were difh- 
cult to obtain because of the manner in 
which strain gages had to be applied 
around the collar of the gear to meas- 
ure the greatest amount of torque. The 
strain gages were cemented on the 
collar at a 45 deg angle. To form 
this angle the gages had to be 
bent, and many gages were spoiled 
in this bending process. Several be 
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came shorted after application. The 
main difficulty in applying the gages 
was that the lead wires would break 
through the paper backing of the gage 
at the bending point. After many at 
tempts, eight strain gages were finally 
applied that were not shorted. A sec 
ond difficulty was to find a cement 
that would hold and protect the strain 
gages from the heat and hot oil spray 
present in the transmission. Thinned 
Duco cement was finally used. The 
sun gear was calibrated by applying 
known torques in pounds to a cali 
brating arm and measuring the unbal 
ance of the bridge circuit in micro 
inches shown on a strain indicator 
Fig. 11 shows the amphenol connector 
mounted on the transmission case so 
that cable connections could be made 
to the bridge circuit on the sun gear 
Fig. 7 shows a typical oscillogram 
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Fig. 1—Ferrous parts of every shape and size have been protected against scutiing with manganese iron phosphat 


Chemical Scuff Resistant Coatings 





There are several types of chemical treatments applied to iron and 
steel parts to reduce scuffing and wear. Test data and performance 
evaluate manganese iron phosphate, iron oxide and iron sulfide 
coatings, for effectiveness, application, and ease of production. 


GEORGE BLACK 
Metal Finishing Methods Consultant 
CHEMICAL METHODS for 
scuff resistant coatings are considered 
when the application does not justify 


producing 


the higher cost, additional time and 
complicated procedure required for 


electrodeposited metallic coatings. In 
iddition, chemical coatings have spe 
ific property advantages 

Chemical coatings designed to re 
luce or prevent wear caused by metal 
to metal contact of 
should fulfill the 
ments 


moving 
following 


parts 


t 
require 


1. Must be sufficiently elastic 
pressure of 





mating parts, thus reducing 
stresses 

2 Should oe 
mild a If coating ts 
too soft it will wear otf in a compara- 
tively short time; if too hard excessive 
heat can be generated 

3. Must prevent fus 


hard to as 





sutficiently 


sure asive action 





from 


ion 





1. Should 
lubrication 

5. Should etched 
surface to provide an escape for wear 
particles and form minute reservoirs 
for oil 


absorb oil to improve 


form a porous, 


chemical scuff re 
sistant coatings have been developed: 
(1) Iron sulfide; (2) iron oxide; and 
(3) phosphate coatings. The iron sul- 
fide surface is produced by immersing 
parts in a hot aqueous bath of 50 per- 
cent 


Three types of 


sodium hydroxide by weight, to 
which 1 percent of powdered sulfur 
has been added. This coating can set 
up protection against heat fusion dur 
ing break-in periods, but is usually too 
soft and wears off too quickly. The fer 
rous oxide method involves heating in 
1,050 F, 


| errous 


a furnace to approximately 
and then introducing steam 
oxide has been successfully applied to 
a variety Of Cast iron part 

piston rings and cam followers 

farm | 


s, including 
Cast 


iron tractor ts which had 








P Rust 
e coatings. 


Proof Company 


1 


been tested in the laboratory under a 
wide range of operating conditions 
without indications of failure, were re 
ported by one manufacturer to be fail 
ing in the field after comparatively 
short periods of use. It was found that i 
recommended tappet clearances were 
being disregarded, and the abusive 
treatment b 





caused by farm operations 


led to failure. A ferrous oxide treat 
ment on the face of the tappets per 
mitted the tappets to be operated with 
the clearances which the users seemed 
to prefer. Fig. 2 
tappet faces, one untreated, the other 
coated with ferrous oxide. Unfortun 
ately, ferrous oxide cannot be used on 


is a Comparison of tw 


hardened steel parts, since the high 
temperature at which the 
produced anneals the metal 


oating 


Phosphate Coatings 


Of the various chemical and other 
surface treatments used for the preven 








tion of scuffing, the phosphate treat H 
ments appear to be most effective. In 
general, there are two types of phos 
phate treatments: (1) zinc phosphate 
coating—produced by immersion of 
the parts in a proprietary solution of 
ferrous and zinc dihydrogen phos 
| with nitrates——the 


phates, together 
| shallow nne 


resultant coating ts and 
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Table I—Results of Direct Scuff Resistance Tests on Case Hardened Gears* 


( 


Coating Solution Cc 


Untreated 


Scuff Resist- 
ance Ratio 
of Treated 
to Untreated 


Mean Scuthng 
Load, lb perin 
ot face width 


perating 
onditions 


3.300 1 00 
Zine Phosphate Ferrous and zine di- 10 min, 180-185 } 4,500 1 3¢ 
hydrogen phosphates 
plus nitrates 
Prolonged Zinc Ferrous and zine di- 30 min, 180-185 } 5,570 l 
Phosphate hvdroge n phosphates 
plus nitrates 
Zinc Phosphate = Zine dihydrogen phos- 5 min, 167-185 | $94) 1.50 
phate with an accel 
rating agent 
Cool Zine Phos Zine dihydrogen phos- 20 min, 110-120 } 5.310 1 41 
phate pt ate plus nitrate 
Manganese iron $5 min, 204-208 | 6,770 Us 
Phosphate 
| 
Manganese iron | Ferrous at a 0 min, 208 212 | 6,940 
Phosphate nese dihydrogen phos 
{ ‘ , . 
Accelerated phates 15 min, 190-195 | 6,8/0 - US 
j 
Manganese iron 
Phosphate 
“Gears were run under light load until the oil temperature became constant, and the load 
was then increased in steps, beginning with 1.450 Ib per in. face width, and increased 1 ps 


of 306 Ib per in. face width, each load being maintained for fiv 


intil scuffing occurred. Research carried out 








ninutes This was ¢ 


by the Automobile Research Committee of 


the Institution of Automobile Engineers (Great Britain 





for Ferrous Parts 


grained; and (2) manganese iron 
phosphate coating—produced by im- 
mersion in a proprietary solution of 
ferrous and manganese dihydrogen 
phosphate. The result is a compara 
tively deep and coarse grained non 
metallic oil absorptis € coating, consist 
ing chiefly of iron and manganese 
phosphates. The uniformity of pene 
tration of the surface by the phosphate 
coating and its affinity for oil are be 
lieved to be its chief properties in 
reducing wear 

Because of this effect, the manganese 
iron phosphate treatment gives the 
greatest protection against  scutfing 
This is demonstrated in Table I, which 
gives results of direct scuffing tests on 
case hardened gears. Assigning a scuff 
resistance ratio of 1.00 to the untreated 
years, the manganese iron phosphate 
coatings gave the highest ratios, 2.05, 
2.10, and 2.08. The accelerated phos 
phate treatment listed at the bottom 
of the table is closest to the proprie 
tary solution in actual use in this 
country 

In the same series of tests from 
which Table I was compiled, causti 
sulfur, electroplated tin and collodial 
graphite coatings were tried on the 
gears. They showed low ratios —1.29 
1.00 and 1.21 respectively. Since de 
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tails of their application are not known, 
these values are not listed in the table 
Application 
Of the various chemical treatments 
for scuff resistance, manganese iron 
phosphate is considered the most im 
portant because of effectiveness, diver- 
sified use, low cost, ease of control and 
simplicity of application 
Parts to be phosphate treated are 





service 


cleaned by immersion in emulsified 
petroleum type cleaners at room tem- 
peratures for 3 to 5 minutes and then 
spray rinsed at 120-140 F. Vapor de- 
greasing, using trichlorethylene or per- 
chlorethylene vapors, or various com- 
mercial alkaline cleaners can also be 
employed. A final spray rinse in hot 
water should be included after alkaline 
cleaning, but can be omitted if vapor 
degreasing is used 

After cleaning the parts are im 
mersed in a proprietary manganese iror 
phosphate bath maintained at approxi 
mately 210 F for 15 to 20 min. The 
resultant chemical coating is then 
rinsed in hot running water and dipped 
in water soluble oil for 30 to 45 
seconds 

With suitable accelerators and ox 
idizing agents, coating formation can 
be completed within 2 to 5 minutes 
of immersion. In addition, special 
spray methods have been developed so 
that production coatings can be applied 
in as little as 5 seconds. The simplicity 
and speed of this treatment have con 
tributed to its wide use 

The thickness of coating obtained 
by this treatment depends to a large 
extent on the method of cleaning, the 
type, hardness and surface finish of 
the base materials. Manganese iron 
phosphate coatings have thickness limi 
tations more narrow than plated coat 
ings. For scuff resistance, phosphate 
coatings are usually between 0.000: 
and 0.0003 in., representing a coating 
weight of approximately 150 to 700 
milligrams per square decimeter (mg 
per sq dm), when produced by im 
mersion. Coatings thicker than 0.0004 
in. cannot be produced 


Tests and Performance 


Laboratory and _ installation tests 


have been undertaken to demonstrate 
how the manganese iron phosphate 


a 


_ . 
The Eaton M 


ufacturing Company 
Fig. 2—Untreated valve tappet on farm tractor, left, failed after short periods of 


Tappet face coated with ferrous oxide, right, made normal service possible 


despite users disregarding recommended clearances 
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Parker Rust Proof Company 
Fig. 3—Increased lubrication of surfaces coated with manganese 


iron phosphate is shown by the comparative spreading rate of a 
drop of oil on an untreated (left) and treated steel surface. 


ep 


A 


Fig. $—Porosity and depth of penetration of the phosphate coating is st 
as ground; (B) cam surface treated with manganese iron phosphate 
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5 eee <2 
ihe batun Munafuctariny Company 
Fig. 4—Steel cams untreated (left) and treated (right) with 
manganese iron phosphate. These correspond to conditions 
shown in photomicrographs (A) and (B) in Fig. 5. 








= 
Parker Rust Proof Company 
hown in these 10OX photomicrographs: (A) steel cam surface 
; (C) treated cam after coating is chemically removed 


treatment prevents sculniny and re porous surface actS as automat reser inte vral layer ot manganese iron phos 
duces wear. Primarily, it increases the voir, spreading the lubricant equally phate separates metallic surfaces. In- 
lubrication of the surface because of — on all portions of the surface. Fig. 4 crease in diameter is generally 0.0004 
its high affinity for oil. Fig. 3 shows shows two cams, one untreated, the to 0.0006 in. in such parts as finished 

the extent to which this affinity for other coated with manganese iron pistons 
oils aids lubrication phosphate. Photomicrographs of these These properties—ability to retain 
In addition to “holding’’ oil, the am surfaces taken at 100X, Fig. 5, oil, aid in lubrication, prevent metal 
show the untreated cam surface as to metal contact, permit rapid break-in 


ground, the cam surface treated with without scuffing or welding and in 


manganese iron } 


ated cam surface 


1osphate and the 


reased resistance to wear—have been 


from which the proven in performance tests. In these, 


oating has been chemically removed treated cast iron pistons were run in 

—_ bs OOS IO OIA In the second photomicrograph, the gasoline engines on dynamometers for 

¥ ' ‘ porous surface 1s plainly visible. In tie-up and performance tests. In the 

the third view, even though the coat performance or normal endurance test, 

ng has been removed, the permanent ifter 28 hr of run in with light load, 

effect of the treatment—the etched sur the piston was run for 164 hr on 

face an be seen ycle 2,750 and 3,800 rpm. For the 

Parker Rust Proof Company ; ‘ , : ¥ : 

in: 62nd tecsonsl censees of actin Another important function of th tie-up test, in which “seizing” or weld- 
£- 4 ai-to- tal CC « earring . ° ‘ ’ ° 

. : ; phosphate coating is the prevention of ng would be failure, no wa 

surfaces during “break-in” periods is pre- phosy ; ree : S ‘ 4 I — A ye i = ens Bag we ad f : 

vented by the 0.0004 to 0.0006 in. addition ™etal to metal contact during break- given. Operation was conducted for 

to cast iron piston diameters caused by !% periods The cross section of a 15 min. at 1,000 rpm and then for 

phosphate treatment, as shown in this treated cast 1ron shaft, shown in Fig 2 hr at 4,000 rpm with wide open 

cross-section 100X_ photomicrograph. 6, illustrates the manner in which an throttle. The pistons in both tests 
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were ‘broken in” with no evidence of 
scuffing or welding. 

In preventing wear, the manganese 
iron phosphate treatment effects an ad- 
ditional economy which is not ap- 
parent. During machining and polish- 
ing of metal surfaces, burrs result 
which adhere to the finished metallic 
surface. Because of the increased unit 
area exposed to the phosphating solu- 
tion by these metal burrs, they are al- 
most completely dissolved and re- 
moved during treatment. The extent 
to which this action takes place is dem- 
onstrated by comparing the untreated 
and treated surfaces in Fig. 7. Not 
only is wear reduced, but the cost of 
mechanical cleaning is reduced. 

Manganese iron phosphate treat- 
ments reduce metal finishing opera- 
tions and wear in almost any func- 
tional ferrous metal part. This is 
demonstrated in Fig. 8, showing four 
engine valve stems. The first, A, shows 
the scuffing on a valve stem with a 5 
micro-inch finish, run in a burnished 
finish guide without surface treatment. 
In an apparent attempt to provide a 
better “grip” for lubricants the valve 
stem was finished rougher, 30 to 40 
micro-inches. Run in a burnished finish 
guide without surface treament, it be- 
came badly scuffed, as shown in B 
Then a 5 micro-inch stem was run in 
a rough-reamed guide coated with 
manganese iron phosphate. This com- 
bination ran without scuffing, but 
showed heavy bearing marks, C. Fi 
nally, a rougher finish stem, 30 to 40 
micro-inches, was run in a rough 
reamed guide that was phosphate 
coated. It can be seen in D that this 
combination showed no scuffing and 
practically no bearing marks. Thus, 
fine and close tolerance finishing op 
erations were made unnecessary. 

Uses 

Experiments have shown that the 
manganese iron 3 surface per- 
mits rapid break-in of moving parts 
without scoring or scuffing, and that 
it effectively reduces wear. This treat- 
ment has been applied successfully to 
cylinder liners, piston rings, pistons, 
valve tappets and rocker arms, cam- 
shafts, gears, pulleys and similar auto- 
motive, farm vehicles and aircraft 
parts. 

The application of manganese iron 
phosphate to moving parts is partic- 
ularly useful when high pressures and 
high rubbing velocities are involved. 
This coating is applied to hardened 
rear axle parts, including sliding clutch 
gears, idler pinions, differential side 
gears and side pinions, differential 
spiders and other ferrous parts that 
have surfaces in rubbing contact. The 
phosphate coating also prevents scor- 
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ing when inserting hardened pins in 
such parts as forged I-beams and 
knuckles. 

In automobile engine cylinder bar- 
rels, no attempt need be made to ob- 
tain a low profilometer reading, when 
phosphate coating is used. In aircraft 
applications, von Pas cylinders em- 
ploy phosphate-treated steel cylinders 
rubbing against anodized aluminum or 
untreated steel barrels. In grease-lubri- 
cated aircraft gear assemblies steel 
shafting is treated with manganese 
iron phosphate. 

Perhaps only partly related to scuff 
resistance is the use of phosphate coat- 
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ings to facilitate deep drawing and ex- 
trusion of steel. Phosphate coating for 
lubrication of steel prior to drawing 
reduces friction, permits faster draw- 
ing operations, reduces power con- 
sumption and increases tool and die 
life. A thinner coating than required 
for normal scuff resistance, not over 
10 mg per sq dm, is required. In a 
recent test 18 gage steel disks 35.5 in. 
in diameter were phosphate coated and 
drawn into washing machine tubs 
without any splits or breakers. It was 
impossible to draw tubs from this same 
grade of steel without splits and break- 
ers when the phosphate was omitted. 
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Parker Rust Proc 


Fig. 7—Burrs remaining on metallic surfaces after machining or abrasive operations are 
attacked preferentially during the phosphate treatment. Photomicrographs at 100X 
show ground surface of cast iron piston (A), and similar surface after phosphate treat- 
ment (B). Removal of such irregularities reduces wear on bearing surfaces. 
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Fig. 8—Phosphate treatment reduces metal finishing operations and wear on functional 
parts: (A) engine valve stem with 5 micro-inch finish run in burnished guide with no 
treatment; (B) 30 to 40 micro-inch finish valve stem run in same guide; (C) 5 micro- 
inch finish valve stem run in rough reamed phosphate coated guide; (D) 30 to 40 
micro-inch finish valve stem run in rough reamed phosphate coated guide. 
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Significant Strength of Steels 
In the Design of Machine Parts—I 


Quantitative evaluation of the effect of individual factors on the deter- 
mination of allowable strength to be used in the design of machine parts. 


Factors discussed include static loading, alternating loading, combined 


loading, surface finish, and hardness. Constructions of significant strength 
diagrams are described and then applied to the different types of load.* 


CHARLES LIPSON 


Consultant 


G. C. NOLL 
Project Engineer, The Thew Shovel Company 
L. S$. CLOCK 


Applied Mechanics Dept., University of Detroit 


TO OBTAIN economically proportioned 
structural parts that will give satisfac 
tory performance, two factors must be 
determined in design. (1) Significant 
stress; that is, the stress impressed by 
service loads, assembly conditions ot: 


by fabrication that is most likely to 


cause failure of the part. (2) Sig 
nificant strength; that is, the maximum 
external load that the part in its fabri 
cated form can sustain under specified 
conditions 

Conventional design practice em 
ploys one of two criteria for defining 
the significant strength. The first, de 
rived from experience with successful 
and unsuccessful designs, defines sig 
nificant strength as the maximum stress 
that the parts are known to sustain 
without failure. These values are 
usually found in design codes; their 
reliability depends on individual inte: 
pretation anc experience 

The second criterion uses a value re 
lated to the ultimate strength or the 
yield point of the material. Ultimate 
strength is the more readily measured 
quantity. It represents the optimum 
strength that the material can exhibit 
ind 1s related to all other measurable 
quantities pertaining to strength. 

Ultimate strength alone is not a cor 
rect index of strength. The strength 
of a member varies with many factors 
such as: Hardness of the material, size 
of the member, surface conditions, 
surface treatment, type of loading, and 
life expectancy 

When knowledge concerning the 
way these factors affect the ultimate 
strength is insufficient, it may be con- 
venient to group all their individual 


*The material tn thta article hag been alatracted 
from the authors’ manuscript ‘Factors of Stress 
and RStrenyth,”’ which wi soon he published in 
hook forn 
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effects under a common index termed — discriminately grouping into one index 
Factor of Safety. This factor divided all the factors affecting the ultimate 
into the ultimate strength gives a re strength, the designer should evaluate 
sultant value often tacitly accepted as quantitatively the effect of each in 
the significant strength. Since design dividual factor pertaining to the par 
practices are predicated on the absence — ticular part and to the conditions 
of failure, the significant strength thus under consideration 
derived is usually on the conservative A design value for the significant 
side. For severe service conditions, strength so derived is strictly appli 
the significant strength thus derived cable to the part under consideration 
nay be approximately correct, but and to the loading conditions to which 
would be decidedly on the conservative the part would be subjected in service 
pace NEMe FemeeIERe Ae Oh ee Effect of Mode of Loading 

A more rational approach would Applied external loads may be 
still be to employ ultimate strength as Static; alternating; or a combination 


the basis for the derivatien of the sig of static and alternating loads, Fig. 1 
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Fig. 1—Physical significance of common terms used to define applied external loads. 
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on 
on 


strength is different, because each mode 
causes a different type of failure 


STATIC LOADING. For static loading, 
the yield point or yield strength of the 
material should be taken as the sig 
nificant strength because under such 
loading failure exhibits itself as per- 
manent distortion, which results from 
stresses greater than the yield point 
of the material. Distortion occurs over 
a considerable portion of the member 
in the region of failure. In a conven- 
tional tensile test specimen, the phe- 
nomenon is commonly 
necking” 

When yielding occurs in low 
strength steels, there is a noticeable 
decrease in the load necessary to cause 
further deformation. In high strength 
steels, a slight increase in load causes 
a relatively large increase in further 
deformation. For soft steels, the load 
per unit of cross-section at which a 
marked increase in deformation occurs 
with a slight decrease in load is known 
as the yield point of the material. 

For high strength steels, the point 
of yielding (yield strength) is arbi 
trarily taken as the stress correspond- 
ing to the load that causes an exten- 
sion 0.1 to 0.2 percent larger than 
would be anticipated from the previous 
rate of deformation. Hence, for de 
sign purposes the yield point or the 
yield strength is generally taken as 
the safe upper limit (the significant 
strength), since the large deformation 
at higher stress would distort the part 
excessively. 

When a part would perform satis 
factorily in service even though slightly 
distorted, the ultimate strength might 
be taken as the significant strength 
Since this condition, however, is a 
rare occurrence and yielding generally 
occurs before final rupture, the yield 
point or yield strength should ordi 
narily be taken as_ the 
strength for static loading 

Where the speed of load application 
affects only the magnitude of the ap- 
plied stress, a single impact can be 
regarded as a special type of static 
loading. In some instances the yield 
point of the material is increased when 
a single load is applied rapidly to in 
duce failure. In the absence of more 
extensive data, however, and for the 
purpose of conservative design, the use 
of the conventional yield point will 
suffice as the significant strength. 


ALTERNATING LOADING. Where the 
load is repeated a large number of 
times, failure occurs as a brittle frac- 
ture without any evidence of yielding. 
The failure usually originates as a 
crack at a localized point on the sur- 
face. Under successive loading the 
crack propagates itself through the 


known as 


significant 


Propuct ENGINEERING — APRIL, 1949 


section, until not even a single load 
application can be sustained and in- 
stantaneous failure occurs 

The surface of the fatigue zone 
through which the crack propagates 
itself exhibits a typical brittle frac 
ture. The appearance of its surface 
is usually smooth and velvety as a re 
sult of the successive pressing and rub 
bing of the cracked faces. In contrast 
the instantaneous zone is Coarse and 
crystalline because of the rapid rate 
at which failure occurs when the un 
cracked 
the load 

In alternating 


portion is unable to sustain 


loading, — failure 
usually occurs at a stress below the 
yield point of the material. The high- 
est unit stress that the member can 
sustain for at least 10 million cycles 
without failure is termed the endur 
ance limit of steel. Ten million cycles 
is arbitrarily taken because in the ma 
jority of designs a steel part that can 
withstand this number of cycies with 
out failure will last indefinitely. For 
this reason, the endurance limit is 
taken as the significant strength for 
alternating loading 


COMBINED STATIC AND ALTERNATING 
LoabDING. In combined static and alter 
nating loading, some value between 
the endurance limit and the yield point 
of the material is taken as the sig- 
nificant strength. Several methods 
have been proposed to determine th¢ 
significant strength for the various 
combinations of static and alternating 
load 

The most commonly used method 
employs an adaptation of the so called 
Modified Goodman Diagram, Fig. 2, 
in which the maximum stress Sy 1s 
plotted as the ordinate and the mean 
stress §,, as the abscissa. The diagram 
is constructed by laying off the ulti 
mate strength §, on the ordinate cor 
responding to the ultimate strength 
value on the abscissa, and laying off 
the endurance limit on the zero mean 
stress ordinate. A straight line be- 
tween these two points gives the allow 
able stress (significant strength) for 
any value of mean stress. 

Note that the diagram, Fig. 2, per- 
mits the maximum stress to exceed the 
yield point. As mentioned before, the 
yield point rather than the ultimate 
strength should be taken as the sig 
nificant strength. Fig. 3 shows the 
diagram with this change incorporated ; 
it shall be termed the Significant 
Strength (or Allowable Stress) Di- 
agram. For alternating loading only 
(zero mean point K on the 
abscissa), the endurance limit of the 
material (point A on the ordinate) 
is taken as the significant strength. 
When the loading is combined static 


stress, 
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Fig. 2—Adaptation of the modified 


Goodman diagram for determining sig- 
nificant strength in combined static and 
alternating load. 
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Fig. 3—Significant strength diagram de 


rived on the basis of bending and direct 
tensile tests 


ind alternating (mean stress between 
points K and L), the significant 
strength is defined by the sloping line 
AB. For combined loads giving mean 
higher than before (mean 
stress between L and M), the sig 
nificant strength is represented by the 
yield point 


stresses 


APPLICATION OF THE 
STRENGTH DIAGRAM TO VARIOUS 
Types OF Loap. The diagram shown 
in Fig. 3 was derived on the basis ot 
bending and direct tensile tests. To 
derive a diagram of general applica 
tion, other types of loading, such as 
compressive and torsional, must be 
considered. J. C. Smith has shown 
that the allowable stress (Significant 
Strength) increases directly with the 
mean stress for all values of compres 
sive mean stress up to approximately 
0.8 of the ultimate strength for low 


SIGNIFICANT 
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Fig. 4—Comparison between the maximum tensile stress and the maximum compressive 
stress. (A) For low strength steels. (B) For high strength steels. 


strength steels, and 0.9 for high 
strength steels 

For low strength steels, Fig. 4(A) 
shows a comparison of the allowable 
stress when the mean stress is tensile 
and when the mean stress is compres 
sive. It is apparent that in the low 
strength steels the discrepancy between 
the tensile and compressive allowable 
stresses is insignificant. Fig. 4(B) 
gives a similar comparison for high 
strength steels. For the high strength 
steels, the allowable stress in tension 
is considerably less than the allowable 
stress in compression. Since the error 
is on the conservative side, the tensile 
diagram shown in Fig. 3 can safely 
be used in compression. ; 

Experimental evidence derived from 
fatigue tests of ductile metals in tor- 
sion indicates that the allowable stress 
decreases as the torsional mean stress 
increases. That is, a diagram of similar 
shape to that of Fig. 3 for tensile 
mean stress could be used for the 
condition of torsional mean stress. To 
avoid the necessity for two diagrams 
(tensile and torsion), it is convenient 
to use the tensile stress diagram and 
convert shear stresses into equivalent 
tensile stresses. This conversion can 
be accomplished through the Van 
Mises Hencky Theory (constant energy 
of distortion theory), which gives thc 
equivalent tensile stress as \/3 times 
the shear stress. 

For biaxial stresses the same pro 
cedure as used for torsional stresses 
can be applied. That is, stresses can 
be expressed in terms of the equivalent 
tensile stress by means of the distor- 
tion energy theory 
Where 

S. = equivalent tensile stress 
S, and Sy = normal stresses 
/ zy = shear stress 
S. = VS.—S.S,+9,+37 7 


ty 





The justification for this conversion 
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has been demonstrated by H. J. Gough 
and H. V. Pollard. They have indi- 
cated that for ductile materials the dis- 
tortion energy theory fits the experi- 
mental results more satisfactorily than 
the more conservative maximum shear 
theory 

For triaxial stresses no experimental 
data are available to justify a simi- 
lar conversion to equivalent stresses. 
J. Marin states that the strain energy 
theory results in more conservative 
values than the distortion energy 
theory and probably for triaxial stress 
application the former should be used. 

Effect of Surface Finish 

For the purpose of discussing the 
effect of surface finish on the signif- 
icant strength, all surfaces can be clas- 
sified into four broad categories: 
Ground, machined, hot rolled, and as- 
forged. These four categories are se- 
lected because they are the most com 





mon surfaces used in manufacturing. 
Their effect on significant strength ts 
shown in Fig. 5. The endurance limit 
of ground parts can be taken approx 
imately as 50 percent of the ultimate, 
while for nea surfaces the en- 
durance limit can be less than 10 
percent of the ultimate. Intermediate 
surfaces, such as hot rolled, turned, 
or machined are characterized by en 
durance limit values between 10 and 
50 percent of the ultimate. 

The ground surface category in- 
cludes all types of surface finish that 
do not affect the endurance limit by 
more than 10 percent. O. J. Horger 
has shown no variation in the endur 
ance limit between ground, polished, 
and super-finished soft steel specimens 
G. A. Hankins, M. L. Becker, and 
H. R. Mills indicated that the variation 
in the endurance limit between speci- 
mens finished with fine and coarse 
emery paper was 3 percent for a steel 
of 118,000 psi tensile strength and 
11 percent for a steel of 138,000 psi 
strength. 

No significant difference between 
ground and polished specimens of low- 
strength steel was found by H. F 
Moore and J. B. Kommers. In view 
of this evidence, all data from polished, 
ground, honed, lapped, and superfin 
ished specimens are included in the 
ground surface category and plotted 
against the tensile strength, Fig. 5 
J. A. Broadston reports that these 
methods of finishing give a surface 
with a maximum profilometer reading 
of 100 micro-inches. 

In the machined surface category, 
O. J. Horger found no difference in 
endurance limit between rough and 
finished machined specimens of soft 
steel: the endurance limit of both 
being 10 percent less than that for 
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Fig. 5—Relationship between the endurance limit and the tensile strength for unnotched 
steel specimens loaded in reversed bending. Curves give comparative data for steel parts 
having ground, machined, hot rolled, and as forged surface finishes. 
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Fig. 6—Upper and lower endurance limits of as-forged parts. Fatigue strength depends 
upon the combined effect of surface decarburization and irregularities. 


polished specimens. E. Houdremont 
and A. Mailander showed a 28 per 
cent reduction from a 0.004 in. le 
toolmark of mild specimens of 150, 
000 psi tensile strength steel. W. N. 
Thomas reported a decrease in endur- 
ance limit of 20 percent with a wide 
shallow tool mark in specimens of soft 
steel. Since only a limited amount of 
data are available under this category, 
the plot of the endurance limit versus 
tensile strength necessitated an extra- 
polation of the curve for the high- 
strength steels. 

The hot rolled class is included to 
cover surface conditions encountered 
on hot rodled parts that have slight 
surface irregularities, some included 
oxide and scale defects, with partial 
surface decarburization. G. A. Hank- 
ins and M. L. Becker, and M. L 
Becker and G. E. Philips report that 
the range of stress was 55 percent less 
for spring steel plates (455 BHN) 


with a hot rolled surface than for 
those with a machined and polished 
surface. 

The as-forged category includes 
parts with large surface irregularities, 
included oxide, scale defects, with 
total surface decarburization. Experi 
mental evidence indicates that the low 
fatigue strength of as-forged parts re 
sults from the combined effect of 
surface decarburization and surface ir 
regularities. The more severe these 
characteristics are, the lower is the 
fatigue strength. 

Controlled forging operations pro 
duce a small amount of decarburization 
and correspondingly smaller differ- 
ences between the surface and interior 
hardness. They are also characterized 
by less pronounced surface pits and 
fewer inclusions and surface irregulari 
ties. Standard large scale manufactur 
ing processes produce a more pro 
nounced decarb layer and more surface 


defects. As a result, the endurance 
limits of large scale manufactured 
forgings is appreciably lower than the 
endurance limits of forgings produced 
under more favorable conditions; some 
comparative data are shown in Fig. 6. 
For the purpose of conservative design, 
Fig. 5 shows the lower of the two sets 
of values. 

Since significant strength is influ- 
enced by the surface condition each 
of the four categories of surface fin- 
ish can be represented by a separate 
diagram similar to Fig. 3. As a matter 
of convenience these four diagrams 
can be combined as shown in Fig. 7. 
These four allowable stress lines con- 
verge toward the common ultimate 
strength. At zero mean stress, they 
intersect the ordinate at values cor- 
responding to the endurance limit for 
each of the surfaces 


Effect of Hardness 


Of all the mechanical properties 
characterizing steel, hardness 1s the 
most significant to the designer from 
the standpoint of strength. Hardness 
defines satisfactorily all the other sig- 
nificant mechanical properties of a 
steel member, is easily measured, and 
is used extensively to control mechan- 
ical properties of the material during 
fabrication 

For static loading, the relationship 
between hardness and strength, Fig. 8 
is represented by a band, which in- 
ludes test data on alloy and plain 
carbon steels. For a given bosiuees 
the tensile strength will be essentially 
the same, independent of the composi- 
tion of the steel and its processing. 
Fig. 9 shows the corresponding rela- 
tionship for the yield point 

In fluctuating loading, the relation- 
ship between hardness and strength 
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Fig. 7—Significant strength diagram in 
which is incorporated the effect of the 
four categories of surface finish. 
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Fig. 8—Relationship between hardness 
and tensile strength in static loading for 
alloy and plain carbon steels. 


Fig. 9—Relationship between tensile 
strength and yield point in static loading 
for alloy and plain carbon steels. 
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depends on the quality of the surface, 
as shown in Fig. 10. These curves 
are derived from Figs. 5 and 8 where, 
for the purpose of conservative design 
lower values of tensile strength were 
used ; 

The relationship between hardness 
and strength shown in Fig. 10 is gen 
erally applicable to common. steels 
ranging in hardness from 150 to S00 
BHN. In plain carbon steels dras 
tically quenched to obtain hardnesses 
in excess of 500 BHN, the relation 
ship is no longer valid, because of the 
detrimental residual stresses associated 
with drastic quench. In alloy steels 
however, the relationship is maintained 
because the higher hardnesses can b 
obtained without drastic quenching 
Steels in the hardness range of 100 
to 150 BHN are used for structural 
purposes, but their strength ts morc 
i function of the fabrication methods 








Table I 
Brinell 
Hardness 
10 1 
1X7 20 
207-217 
217-229 
29-241 
41-255 
dR 302 
302-321 
21-352 
75 401 
401-429 
$29 461 
461-495 
495-514 
314-555 


Hardness and Strength Properties of Plain Carbon and Alloy Steels 
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Strength, 
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89 O00 
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5,000 $4,000 
57.000 $6 O00 
61.000 49 000 
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68 ,000 53.000 
74.000 37.000 
78 000 59 000 
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86,000 4 000 
88,000 65 000 
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Hot Rolled \s-Forged 


Surtace Surtace 
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29 000 21,000 
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30,000 22,000 
31,000 22.000 
32,000 23,000 
3,000 23,000 
34,000 24,000 
35.000 25,000 
35.000 24,000 
35 000 24,000 
34,000 22,000 
32,000 20,000 
31,000 19.000 
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How are designers doing it? 
For specific answers to these important questions see PRopUCcT ENGINEERING for June. 
This issue will be chock full of valuable reference data 


DESIGNING FOR LOWER COSTS... 


How can it be done? 


|. Charts and Tables ot Relative Costs of Components 

2. Data on Cost Saving Techniques, Materials and Parts. 

3. More than 200 cost-saving designs of machine elements and constructions as 
recently developed by engineers in many fields. 


Extra copies for distribution in your engineering department 
are obtainable at pre-publication price of 75¢ each, if ordered 
before May 15. Regular price after that date is $1 per copy. 
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Velocity Distribution in Pump 


From “Velocity Distribution in Roto- 
Dynamic Pump Casings” by Herbert Ad- 
dison and Ramadan Sadek, The Engineer, 
(London), Nov. 5 and Nov. 12, 1948. 





WHILE calibrating rotary water meters 
some years ago, one of the authors 
observed that helical type of inferential 
meter, mounted close to the outlet 
flange of a screw pump, appeared to 
be influenced quite unmistakably by 
some kind of flow disturbance within 
the pump casing itself. The effect 
can be seen from the diagram, Fig. 1 
At high rates of flow, the meter be 
haved normally, but at low 
flow it began to show a positive error 


rates of 


it registered more water than actually 
passed through it (Curve 1). When 
the discharge valve was fully closed 
and flow through the pump finally 
ceased, the pointer of the meter still 
continued to rotate very slowly, at a 
rate equivalent to a discharge of about 
0.2 liter per second. In an attempt 
to remedy this serious fault, perforated 
baffles were fixed in the delivery pipe 
t above the pump outlet flange. The 
indications were thence a 
all but the 
discharge (Fig. 1, curve II) 
More _ recent 
responding tests on a different type 
of pump, not only cleared up the prob 
lem of the meter behaviour, but threw 
further light on flow conditions within 
the pump casings. In all the experi- 
ments, the basic plan was to establish 
a suitable transverse plane in or near 
the pump outlet flange, 
number of representative points in this 
plane, and then at each of those points 
to try to measure the magnitude and 
direction of the water velocity. The 
measurements were made at constant 
pump speed, and at various flow rates, 
in the hope of finding out how the 
rate of discharge influenced the velocity 
distribution. The instrument used was 
the Pitot cylinder, an adaptation of 
the Pitot tube which permits velocity 
components in two directions mutually 
at right angles to be closely estimated 
While it is true that no information 
could be gained about the third veloc 
ity component, the experimenters be 
lieved that this omission would hardly 
invalidate the trend of the results 
Performance of Screw Pump—A di 
‘rammatic outside view of this 


meter s 


eptable at lowest rates of 


investigations, cor 


to ¢ hoose a 
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pump has been given in Fig. 1, and 
internal construction is shown in Fig 
2. Although the fourbladed rotor is 
nominally of the mixed-flow type, it 
is in fact more akin to the axial-flow 
or propeller type rotor than to the 
radial-flow centrifugal pump impeller 
At the design point or point of maxi- 
mum efficiency of the pump, its charac 
teristics were: 


Speed, rpm 1,200 
Discharge, liters per sec 30.5 
Effective head meters. 2.95 
True specific speed, metric 

units 340 


The pump speed was held steady 
at 1200 rpm throughout the whole 
The rate of discharge, 
regulated as desired by the 
throttle valve, was expressed as a per 
centage of the normal discharge; thus 
as a percentage of 30.5 liters per se 
ond 

The most 
lay within the reducing piece, 
just above the pump delivery flange 
The measuring points lay along the 
two diameters I-I and II-II, respec 
tively perpendicular and parallel to 
the pump shaft, shown in Fig. 2. In 


series of tests 
outlet 


convenient measuring 


plane 


order to present in the most graphic 
form the information collected by the 
Pitot cylinder, three-dimensional mod 
els were built to scale of wood and 
wire, and afterwards photographed 
What at once strikes the eye in look- 
ing at the models is the helical o 
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Fig. 1—Meter mounted above pump. 


spin” motion of the water as it leaves 
the pump. The next point is that the 
direction of spin progressively changes 


as the rate of discharge rises. Whereas 
at the lowest flow rate, 31.2 percent, 


the whirl is in a counter-clockwise di 
rection as seen from above, yet at the 
there 
The change-over, 
or stage of zero whirl, seems to occur 


highest flow rate, 117 percent, 
is a Clockwise whirl 


it a percentage discharge of about 88 
In regard to the longitudinal 
or vertical velocity components 


percent 
those 
along the main direction of flow in 
the outlet passage—the average values 
naturally rise with the increase in 
pump discharge. But the distributio 


of these components hardly conforms 




















Fig. 2 


Internal construction of screw pump, showing measuring points 























Fig. 3—Explanation of “spin” in volute. 


to any clear system. At low rates of 
flow there is a tendency for the velocity 
components to have their lowest values 
near the pipe axis; but there is no sign 
of a velocity gradient between one side 
of the passage and the other. 


The normal direction of rotation of 
the water-meter rotor, at low rates 
of flow, is the same as the direction 
of spin of the water leaving the pump 
volute. The spin is so relatively power- 
ful that the fixed guides or honey 
comb in the meter casing are ineffec- 
tive in suppressing it; hence the meter 
rotor is carried round faster than it 
ought to be. Even the perforated 
baffles, could not wholly screen the 
rotor from this rotary motion. 

What was the original cause of the 
spin? Flow conditions within the 
pump rotor can be deduced from the 
study of simpler types of rotor at low 
rates of discharge. In an axial-flow 
or propeller pump, for instance, the 
power input rises as the discharge de- 
creases, reaching a maximum at the 
point of closed throttle or zero dis- 
charge. The usual explanation of this 
behavior is that low discharge rates 
are accompanied by an abnormal dis- 
tribution of axial velocity components 
within the rotor passages; near the 
rotor rim these components are greater 
than they are near the hub or boss. 
In consequence, a secondary circulation 
is set up, imposed upon the main flow, 
of some such nature as is sketched in 
Fig. 3 (a). 

Conditions will thus be favorable to 
the generation of a secondary spiral 
flow in the volute of the pump, Fig. 
3 (b); and the direction of rotation 
tallies with the direction revealed by 
the Pitot cylinder. 

The same line of reasoning—which 
depends upon the differential influ- 
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ence of discharge rate upon the veloc- 
ity diagrams at the outer and the 
inner zones of the rotor—suggests that 
the spin component within the pump 
volute will gradually be extinguished 
as the discharge increases, and will 
then build up again in the reverse di 
rection. The neutral point, or stage 
of zero spin velocity, occurs before 
the design point on the ae 3 char- 
acteristic is reached; a possible ex- 
planation is suggested in Fig. 3 (c). 
In these conditions of high discharge, 
the asymmetrical setting of the volute, 
in relation to the rotor outlet, may 
itself encourage a clockwise spin. The 
term “spin” is preferred to the term 
“whirl,” for the sake of distinguishing 
between two types of tangential veloc- 
ity component. While the water is 
within the rotor, it rotates with re 
spect to the pump shaft, and the cor- 
responding tangential component is 
conventionally termed the “whirl” 
component. Within the volute, on the 
other hand, it now appears that the 
axis of rotation of the water is per- 
pendicular to the pump shaft. To de- 
note this tangential component the 
term “spin’’ is used. 


Performance of a Centrifugal Pump 
—When the Pitot cylinder was applied 
to a centrifugal pump, it revealed a 
velocity distribution pattern of a dif- 
ferent type from what was found in 
the screw pump. The centrifugal pump 
was a stanton side sae machine hav- 
ing branches of 4 in. (nominal) di- 
ameter, giving the following perform- 
ance at its design point: 

Speed (constant), rpm 1,215 

Discharge, liters per second 20.0 

Effective head, meters..... 5.22 

True specific speed, metric 

units teeaces WOM 
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[he proportions of the volute are 
shown in Fig. 4 which also indicates 
the transverse planes chosen for ex- 
ploration with the Pitot cylinder. The 
upper plane was located in the taper 
piece bolted to the pump outlet flange; 
here velocity traverses were taken 
along the diameters I-I and II-II, as 
in the screw pump. In the lower meas- 
uring plane, situated near the volute 
tongue, velocity traverses could be 
made along five parallel lines, III, IV, 
V, VI and VII, each one parallel with 
the pump shaft. As before, obser- 
vations were made at various rates of 
discharge, which are stated in the di- 
agrams as a percentage of the ‘‘design” 
discharge. 

The “‘stereographic” system of veloc- 
ity representation was as useful for 
the centrifugal pump as it was for 
the screw pump. Two significant 
points are: (1) “Spin” velocity com- 
ponents are of trivial magnitude or are 
absent altogether; (2) for a given 
pump discharge there may be a great 
variation in the vertical velocity com- 
ponents. In the extreme case cor- 
responding to a percentage discharge 
of 140 percent, the individual vertical 
components range from 0.5 meters 
per second at the point of the traverse 
nearest to the a shaft, to nearly 
6 meters per second at the most dis- 
tant point 

For showing what was found at the 
lower measuring plane, an alternative 
system of presentation was tried. For 
each of the five traverses, vertical 
velocity components were set off to 
scale on sheets of cardboard, and the 
resulting assemblies photographed. As 
negative velocities as well as positive 
velocities had to be recorded, a line 
of zero velocity was marked on each 
model. Examine now the general trend 
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Fig. 4—Transverse planes explored by Pitot cylinder in centrifugal pump. 
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of the velocity distributions, there is 
observed a rather surprising uniform- 
ity so long as the pump discharge is 
below the designed value. Thereafter, 
important variations take place, espe- 
cially at the mexsuring point nearest 
to the — impeller. As the relative 
pump discharge rises from 100 to 120 
percent and then to 140 percent, the 
velocity falls from 3.4 meters per sec- 
ond to 2.1 meters per second, and 
finally to 0.2 meters per second. 

As a final summary of available in- 
formation relating to extreme condi- 
tions, corresponding to a percentage 
discharge of 140 percent, the flow 
picture reproduced in Fig. 5 is pre 
sented. It shows deduced or measured 
velocity components at three different 
regions in a vertical diametral plane 
of the pump outlet passage. Beginning 
at the volute tongue, there are first to 
be seen the vectors A, A, representing 
the absolute velocity direction of the 
water leaving the impeller; these are 
deduced from velocity triangles based 
on the measured pump performance 
Next we advance to the lower meas- 
uring plane in the outlet passage, here 
denoted by a a. The vectors plotted 
here show resultant velocities in the 
chosen plane—they take account of 
the velocity direction as indicated by 
the Pitot cylinder. At the third or 
uppermost region, at the upper meas 
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uring plane, the resultant velocity at 
the point P is indicated by a vector 
based on the Pitot cylinder traverse 
along diameter II-II. 

A plausible pattern of flow lines 
which will fit the framework of vectors 
already established has been sketched 
in Fig. 5. The prime cause of the 
whole complicated flow system is the 
distortion of the rotor outlet velocity 
diagram at abnormally high flow rates. 
Because in these conditions there is 
an abnormally high angle between the 
absolute outlet velocity vector and the 
tangent to the impeller rim, the water 
cuts sharply across the volute tongue 
and thereby loses all chance of a tran- 
quil journey to the pump outlet. Thus, 
the resulting disturbances will be ac- 
companied by serious energy losses 
Another kind of evidence, points to 
excessive energy loss at this stage of 
the pump’s characteristic; at a per- 
centage discharge of 140 percent the 
pump efficiency is SO percent as 
against 77 percent at its design value 
An important portion of the corre- 
sponding energy loss can be attributed 
to the eddy at the volute tongue. The 
conventional method of estimation of 
the total energy received by the liquid 
while flowing from the suction to the 
delivery flange of the pump is based 
on: (1) Pressure measurements at 
inlet and outlet flanges, (2) estimates 


























Fig. 5—Flow pattern in centrifugal pump 
casing shows three velocity components. 


of mean velocity at flanges, deduced 
from measured pump discharge. The 
underlying assumption is that at each 
flange the velocity vectors are uniform 
over the whole area, and are all per- 
pendicular to the plane of the respec- 
tive flange, parallel to the general 
direction of flow. There is little justi- 
fication for this assumption. The figure 
that paw to represent energy re- 
ceived by the liquid will be an under- 
estimate 





A Self-Locking Thread for Studs 


From, “A New Locking Thread Stud” by 
C. W. Baker, Manager of Technical Sales, 
National Screw & Mfg. Co. Fasteners, 
Vol 5, No. 2. 

THREADED STUDS sometimes work 
loose in service, and other times are 
loosened by the torque applied with 
a wrench when attempting to remove 
mating nuts. Various schemes have 
been used to prevent such occurences, 
one ot which is the use of a tapered 
locking thread known as the Dardelet 
thread. 

Briefly, this thread, shown at B 
in Fig. 1, consists of small sections 
of conventional thread and larger sec- 
tions of modified thread having a 
continuous taper at the root. The small 
section of conventional thread allows 
the stud to be screwed into the forg 
ing, casting, or machine member, while 
the tapered roots of the other sections 
take the stresses when the stud ts in 
position. 

Unfortunately, the Dardelet thread 


is often difficult to use since it re 
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quires that a hole be tapped to accurate 
aides at the same time the thread- 
ing is being done. To overcome this 
difficulty, a modified and simplified 
thread called the ‘““Lok-thred”’ has been 
developed. The ‘‘Lok-thred” takes ad- 
vantage of the fact that if one or two 
threads of a bolt can be engaged in a 
nut, the nut can be secured on the 
bolt thread even though gaging shows 
interferences. The fastener deforms 
the thread to conform to its contour, 
and this causes a locking action be- 
tween the mating members. 

The form of this thread, super- 
imposed on an American National 
form, which is indicated by the dotted 
lines, is shown in Fig. 2. The inter 
ference at the root causes the metal 
to flow into an intimate fit with the 
tapered section of the thread. Voids 
are deliberately left at the flanks of 
the thread, and these are filled with 
the displaced material. Thus, the 
thrust is taken on the 6 deg tapered 
root, which holds the stud in place 


The only special preparation neces- 
sary for the use of this thread is the 
drilling of a hole to dimensions rec- 
ommended by the manufacturer and 
tapping this hole with an American 
National Class 2 or 3 thread tap. The 
hole size will vary with the hardness 





Nut end, 


. fie 




















Fig. 1—When thrust is applied to the 
stud shown at A, it becomes locked in 
place. This principle is utilized in the 
Dardelet thread, shown at B, by adding a 
continuous taper to the root of a modified 
thread and using only a small section of 
standard thread 
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Fig. 2—The new “Lok-thred” is based on the principle that a nut can be screwed 
on a bolt even if there is interference in the threads, since the threads will deform and 
lock the assembly in place providing they are tapered. The heavy black line at A shows 
the form of the bolt locking thread, while the dotted line shows the corresponding 
American National Thread form. Position B shows the action which occurs when the 
male locking thread enters the tapped hole. 





of the parent material and the approxi- 
mate torque necessary 

Besides its positive locking action, 
onc other advantage of the thread is 
that it seals the hole. In one test case, 
7/16 in. studs were driven into a cast 
iron test block using kerosene as a 
test medium, and pressures were grad 
ually increased up to 3,000 psi without 
leakage. During a similar test on an 
aluminum test block the pressure ex- 
ceeded 1,500 psi, but at that point 
leakage was encountered through the 
porous material of the test block it- 
self. Reports from tests made in the 
field have indicated applications in 
which pressures greatly exceeded this 
range; in one instance a stud was sub- 
jected to pressures of 10,000 psi before 
any leakage was encountered It is 


possible to make many different modi- 
fications on this thread to improve 
adaptation for certain applic ations. To 
facilitate the driving of the thread, 
a short section of lead thread is added 
to imsure easy entry into the tapped 
hole. There are other ways of securing 
this result, but this is normally the best 
practice. 

For stud usage, a tapered stud dia 
of approximately 0.003 in. per in. of 
thread is used, the particular advan- 
tage of this design being that studs 
that are removed, can be reinstalled 
and tightened to the original holding 
force with about a 2 additional turn 
On cap screw or bolt applications, this 
taper is omitted since the nut nor 
mally does not advance beyond the 


original point and so is unnecessary 





The thread has been driven success 
fully into various types of material 
including aluminum, magnesium, steel 
and cast iron. Fasteners incorporating 

| in low 


the design have been producec 
carbon, high carbon and alloy steel, 
It is a basic principle that the sur- 
faces of the male member must be 
harder than the material into which 
the part is being assembled, and must 
be sufficiently hard to reform the metal 
of the socket thread. This is done by 
various means; sometimes the piece 1s 
cyanide hardened, and at the other 
extreme, alloy steels are carburized for 
surface hardness and then drawn back 
to obtain the desired core hardness. 

The torque required to install the 
stud is not excessive and compares 
favorably with the torques normally 
specified for lock nuts. The removal, 
or break-loose torque is high, prob- 
ably exceeding the torque required to 
remove most lock nuts. If anything, 
this removal torque increases 1n ser- 
vice. When bolts of this design have 
been subjected to working loads for 
long periods, the threads seat them- 
selves with even more of a wedging 
action along the 6 deg taper 

These studs are available in sizes 
from No. 6 machine screw size to the 
larger diameters of bolts, cap screws, 
and studs, and are being used  suc- 
cessfully in the manufacture of motor 
cars and trucks, agricultural imple- 
ments, washing machines, and a wide 
variety of other products 


One manufacturer is using a modi 
fied stud having a large number of 
conventional threads and only two or 
three threads of this new design to 
provide tightness and lockup the as 


sembly 
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From “Industrial Designer's Viewpoint of 
Fabricating Potentials” by H. F. Pearson, 
Pearson-Berlinghof, Inc., presented at the 
annual meeting of the Society of the Plas- 
tics Industry, May 21, 1948, Atlantic City, 
N. J. 


IN THE COMPLEX PLASTICS FIELD 
there is no definite line between mold 
ers and fabricators, except in quantity 
and method of production. As mold 
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ung with Fabricated Plastics 


to do quantity production, perhaps 
even using molding techniques modi- 
fied to his capacity, can offer close 
competition to the molder 

The designer who knows plastics is 
at an advantage. For example, the 
acrylics have endless possibilities for 
special effects. Acrylics, polystyrene 
ind other transparent plastics can be 
made either almost invisible when 
their purpose is to display another ma 
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which cannot be cleaned are pro- 
tected. The problem is a direct chal- 
lenge to the materials manufacturer; 
perhaps he could develop a clear anti- 
static varnish that would, at the same 
time ‘solvent polish” machined sur- 
faces 

The greatest potential of fabricated 
plastics is in making bases ASeS, 
handles and industrial parts. What 


portion of this falls to fabricat le 
pends the quantity needed 
A tendency that will grow ; 
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Television Set 
Reflects Images 
On Huge Screen 


TELE- VIDEO, a reflection-projector tele 
vision system, is capable of projecting 
life-size pictures on a screen as large 
as 7 by 9 ft. Images from a 5-in. kine- 
scope picture tube are reflected from a 
14 in. mirror onto a special wide-angle 
viewing screen that provides sharp pic- 
ture reproduction in a normally lighted 
room 

The familiar all-inclusive cabinet 
television receiver has been replaced 
with a 4-unit remote control system 
that permits flexibility of installation 
and ease of servicing. Connector cables 
50 ft. or more in length make it pos 
sible to select channels and focus the 
image from the rear of a large audi- 
torium containing several hundred 
people 

Design-wise, the greatest departure 
from current practice is the optical bar 
rel assembly used in the Tele-Video 
receiver. Based on the Schmidt optical 
image projection from the 5 
in. kinescope is via a silvered mirror of 
14-in. diameter. A corrector lens of 
93-in. diameter is mounted 
and supports the base of the kinescope 
Light output from this system is seven 


system, 


iround 


times that obtained with conventional 
refractive lens systems 

The 30-kilovolt power supply is lo- 
cated behind the mirror and is sur 
rounded by a Plexiglas case. Electro 
tatic collection of dust is thus pre 


Ss 


vented and a safety feature provided 
The master control unit with its cen 
ilized panel contains 


tr ll the operating 


ontrois requ ired to tune the system 


Volume, tone, vertical and horizontal 


hold, picture brightness and station s¢ 
lection are all controlled from the one 
panel. An amplified automatic pict 
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OPTICAL BARREL and screen assembly as mounted to produce 3- and 4-foot picture 
No adjustments are needed to align optical system if optimum range is maintained 


20 w of sound power. The frequency — Electric Research Laboratory at Knolls 


range extends from 20 to 20,000 cps near Schenectady, New York 
ind distortion at full-power output is The building 1s 60 by 70 ft over 
0.5 percent A 12-in loudspeaker us ill. Half of the space 1s taken P by 


illy mounted in the screen assembly, two huge liquefying plants, where 


is energized by a 6.8 v Alnico magnet liquid helium and hydrogen wall be 
Special circuits developed for radar made for use in experiments. The plant 

equipment are used in the video an s expected to produce about seven 

plifier. A ind pass of over 5 mega llons of liquid hydrogen and two 

\ les provides maximun picture reso llons of liquid hel nm an hour 
on and detail. Receivers are f Th under of the Iding giver 

Tact 1 y the Tel Video Corp { er to laborator t xperiment 

{ Darby, Pa. and marketed f f 
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through to cool, | gh a 
chamber cooled by liquid nitrogen (for 
hydrogen ) or liquid ny droog (tor 
helium), then expanded violently by 
being sprayed trom a nozzle. Only 
about 20 percent of the gases liquefy 


at the nozzle, the remainder being used 
to cool down gases on their way to the 
nozzle. 

The extremely cold liquids are kept 
in vacuum-insulated tanks, resembling 
the common thermos bottle. The entire 
liquefier circuits are enclosed in vac- 
uum-insulated jackets. The hydrogen 
liquefier will operate at a pressure of 
2,400 psi; the helium liquifier at 400 
pounds per square inch. 

In describing the new laboratory, 
Dr. Milan Fiske of the G-E staff cited 
examples of the phenomena that oc- 
cur near absolute zero. Liquid helium 
below 2.19 deg absolute becomes 
superfluid—its viscosity vanishes. If it 
were to be set in motion like stirred 
coffee spinning in a cup, it would 
theoretically continue to spin forever. 


Fiberglas Used As Series 
Cutout in D-C Lamps 


FIBERGLAS CLOTH is replacing the lava 
spacer and oxidized aluminum wires of 
Westinghouse gas-filled lamps used on 
a New York subway where twenty 
lamps are operated in series on a 600 \ 
d-c circuit. 

When the filament in any of the 
twenty lamps fails, the series circuit is 
momentarily broken and a potential of 
600 v is impressed across the lead-in 
wires of the failed lamp. An immediate 
insulation breakdown occurs through 
the interstices of the Fiberglas, the gas 
acting as a conductor. The result is a 
fusing together of the wires to main 
tain the series circuit. The cutout will 
operate at 200 v when sealed in the 
lamp, at 500 v when in the open air. 








Porcelain-Enameled Bearings 


Gaining Popularity 


Al LEAST ONE COMPANY now mal 
factures a complete line ot porcelait 
enameled steel bearings for the food 
and chemical industries—corrosion-re 
sistant bearings designed to operate in 
ilmost all liquids 

During the war, this type of bearing 
was thoroughly and successfully tested 
in boats, pumps and chemical tanks, 
and has proved satisfactory in irriga- 
tion, air conditioning, hydropneumatic 
and other installations in general in 
dustry. Field tests over a period of six 
years indicate that they will out-wear 
common rubber bearings and monel 
sleeves about five to one, and oil lubri 
cated bearings about 25 to one. 

The bearings are made of steel tub 
ing completely covered with a special 
extra-hard, acid-resistant porcelain en- 
amel. A self-lubricating, revolving syn 
thetic rubber journal fits over the shaft 
and rides against the porcelain enamel- 
protected bearing surface. The wet 
rubber journal slides over the enamel 
with a minimum of wearing friction 
and the bearing lubricates itself with 
the liquid in which it operates. 

One manufacturer used the porcelain 
enameled bearings 24 hours a day dur- 
ing the war years for pumping oil with 
a high sulphur base. The bearings are 
still like new. A deep-well turbine 
pump equipped with these bearings 
had been running for 59 months when 
last reported and the bearings showed 
only 0.005 in. wear. When tested 
against a standard automobile water- 
circulating pump bearing, the enam- 
eled bearing operated for 500 hours at 
75 mph before failure. The standard 
model burned up in 30 minutes under 
the same conditions 

The synthetic rubber journal men- 
tioned above is molded in sections 3 
in. high and approximately 4 in 
thick. Sections can be stacked to give 
any desired length, according to horse 
power requirements. The hole in the 
journal is smaller than the shaft and, 
when forced over the shaft, the journal 
is sufficiently tight to revolve with it 
The tubular walls of the bearing are 
approximately 4 in. thick and are 
turned smooth to fit into a spider 


Liquid Hydrogen Motor 
Developed for Rockets 


THE HYDROGEN that carries balloons 
to great heights may some day take 
rockets into the outer space beyond 
the pull of gravity. But it will be 
liquid hydrogen, and the rocket will 
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“Cost Reduction” To Be 
Theme of the June P.E. 
MorE 


June issue ot 


THAN 80 PAGES in the 
Propuctr ENGI 
NEERING will be devoted to 
product designs in which special 
fabrication processes, materials 
changes and components simpli 
fication have resulted in appreci- 
able savings in production and 
materials costs 

Two examples of the more 
than 200 subjects: a freight car 
journal-box made from a single 
1040 steel forging that is bent 
to shape and welded at the top; 
and a domestic fan with only 
four major parts—one, the driv- 
ing motor; and the other three, 
the main housing, the filter 
bracket and the bladed rotor, all 
three molded of plastics 











carry liquid oxygen to permit combus- 
tion. The liquid hydrogen is the fuel ; 
liquid oxygen the oxidizing agent. 

A rocket motor utilizing these ele- 
ments has been in experimental use 
at the Ohio State University for over 
a year. This test motor, no larger 
than a human hand, produces a thrust 
higher than that developed by the en- 
gine of the average small airplane. 
Its exhaust jet nozzle emits gases at 
a speed of 15,000 miles per hour. 


All-Weather Blades 

Use Laminated Plastic 

THE GROWING USE of plastics in air- 
craft structural —— is typified 
by application of this material in the 
new all-weather helicopter blades built 
by Goodyear Aircraft Corp. and in- 
stalled on a Sikorsky R-5 See testing. 

Leading edge of the rotary wing is 
0.030 in. stretched stainless _ steel. 
There are no seams or splices, and sup- 
port is via two spanwise _ spot- 
welded to the skin. Leading edge 
rigidity and static balance are afforded 
by a strip spotwelded to the; blade’s 
inside curve. 

Behind the main spar is a 0.007 
in. core of laminated phenolic plastic, 
sandwiched between 0.0015 in., type 
302, 4-hard stainless steel sheets. This 
skin covers the ribs that form the 
contour of the aft two-thirds of the 
blade section. It offers the advantages 
of affording practically the same rate 
of thermal expansion as the leading 
edge stainless steel section combined 
with maximum stiffness and maximum 
weather resistance 
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Washington Notes 


Success of X-1 Dispels 
Fears of Supersonic Speeds 


Some areonautical engineers believe 
that one of the most important results 
of flights made by the supersonic Bell 
X-1 rocket plane was the change it 
made in the thinking of aircraft 
designers. 

“The successful flights of the X-1 
caused a ‘psychological revolution’ 
among designers,’ according to Dr. 
Hugh L. Dryden, director of aero- 
nautical research for the National Ad- 
visory Committee for Aeronautics. 

“For years it had been supposed 
that aircraft could not penetrate beyond 
a ‘sonic barrier’. Early experience with 
the forces encountered as the speed 
was increased led to the picture of a 
transonic region as a region to be 
avoided or hurriedly traversed. The 
flight of the Bell X-1 to supersonic 
speeds has modified that concept.” 

The X-1 is of conventional design 
with the exception of a new type tail 
and the greater strength built into 
the entire structure. Although the orig- 
inal X-1 was designed for a top speed 
of 1,700 mph at 80,000 ft, it was not 
capable of that speed when it took 
to the air. The reason was that a 
turbo-pump to force liquid oxygen 
and alcohol-water into the four rocket 
burners had not been designed. An 
interim system that used nitrogen 
under pressure to force the fuels into 
the burners cut down the fuel capacity 
from 4 to 2} min. at full power 

Another model of the X-1, equipped 
with the turbo-pump, is being built. 
Engineers believe it will be able to 
meet the performance level set for 
the original X-1. How soon this plane 
will be ready has not been disclosed. 

There are many misconceptions 
about the X-1. It is a “‘practical” air- 

lane, but not a tactically useful plane. 

ts aerodynamic design is not regarded 

as optimum for supersonic speeds, as 
it was built to verify results obtained 
by other methods. 


Army Sets Up Plan for 
Placement of Scientists 


The Army has set up what it thinks 
may be the procedure for handling 
the placement of scientists who are 
drafted in the event of another war 

The procedure is already in effect 
for scientific students and graduates 
already drafted. The plan is to pull 
scientists into a central technical pool 
or detachment—after completion of 
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First Delta-Wing Plane 


THE USAF's NEWEST RESEARCH AIR- 
CRAFT, designated as the Model 7002 
for identification purposes, is under- 
going flight tests at Muroc, California. 
Air Force Base. Designed and built by 
Consolidated Vultee Aircraft Corp. at 
San Diego, Calif., the plane features a 
delta wing, first aircraft of this type. 
The radically-designed aircraft 1s be- 
ing used to explore and test stability 
and control characteristics of the delta 
wing. This type of wing differs from 
conventional designs in that it has a 
much larger degree of sweepback—60 
deg compared to 35 deg that is the 
maximum now being used on Air 
Force aircraft. The wing is triangular- 
shaped and incorporates elevons in the 








Undergoing Flight Tests 


trailing edge for aileron and elevator 
action, thus doing away with need for 
a tail section. A vertical stabilizer and 
rudder are provided to give added di- 
rectional control and stability. 

Experimentation and evaluation of 
the aerodynamic characteristics of the 
delta wing have been carried on in 
wind tunnels for several years, and 
these tests have indicated that the wing 
has low drag characteristics and satis- 
factory control in transonic and super- 
sonic speed ranges. 

The Model 7002 is powered by an 
Allison J-33 turbo-jet engine rated at 
5,200 Ib thrust with water injection. 
It has a tricycle landing gear and a 
jettisonable bubbletype pilot's canopy. 





basic training—from which they will 
be assigned to duty where their sci- 
entific training and abilities will be 
best utilized. 

The procedure works automatically 
for draftees who already have their 
degrees in engineering or the scientific 
professions. Under-graduates who have 
completed their junior year (soph- 
omore year for engineers) are screened 
according to the score they make on 
the Army General Classification test. 
Those who possess the required col- 
lege credits and who get a high enough 
score in the test are brought to the 
technical group for further assignment. 

Information is being sent to the 
country’s universities in order that 








they may work out methods of pro- 
viding transcripts of students’ records 
needed by the Army. 

There has been considerable study 
given by the Army to the admitted 
mis-use and waste of scientific man- 
power during World War II. Re- 
cently, the Army published a report 
which documented the complaints of 
the professional and engineering soci- 
eties, and the scientists themselves. The 
report, titled ‘Scientists in Uniform, 
World War II", contained figures 
showing that only 29.6 percent of the 
scientists and technical men who were 
in uniform were ‘‘well utilized’. At 
the other end of the scale, 23 percent 
were given routine GI assignments 
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Signal Corps’ all-out “miniaturization” program is evidenced 





EVE 





by reduction in dimensions of smallest electrical components. 


Signal Corps Stresses "Miniaturization” of Equipment 


THE PACK-HORSE ASPECT of Signal Corps soldiering is 
passing into history, thanks to the ingenuity of science and 
the persistence of Army research 

Today vest-pocket type signal equipment, candy-bar sized 
batteries and all manner of portable radar, radio and radio- 
sonde outfits lend a degree of streamlining to communica 
tions that was unknown even as late as the end of World 
War Il 

“Miniaturization” is the official description of this Sig 
nal Corps program that is designed to fit the task of com 
munications into an Army geared for speed and mobility 
and in which much of the signal eq lipment used 
late war is becoming obsolete 











able to withstand the rigors of swift mobility and the wide 
limatic range to which it may be subjected 

Second, and considered more important in the broade 
ispects of Army planning, is a means of providing great 
protection to soldiers under | a factor tha 
\ ent Was 


ittle conditions 
was not always present in days when signal equ 





cumbersome and 


some of 


onspicuous 
ilready subjected to miniaturization 
two-and-a-half ton 
transport, reduced to the size of a standard ofhice 
truck; midget storage 


we enough 


the items 
A radar set that once required five 
ks to 


desk and i single 
hat 


asily transported in 
itteries weighing 
clectrical 





51 ozt 


energy, when used fou 








I 

['wo main purposes are served in the constant search for ransmitter up to 100,000 ft above the earth's surface; a 

smaller, lighter and more efficient signal pment omplete telephone switchboard weighing only 24 Ib that 

First, the defense needs of the nation require signal in replace the Army’s standard 60-lb instrument: radio 

equipment that ts lighter in weight and can be handled with es a fraction of an inch in | nd many other units 
rreater facility by less personnel. It must also be more dur of signal equipment 

that made no use whatsoever of their search laboratories—-met in Washing tanium metal is meant the transforma 


echnical training on to discuss the 
Five fac were cited in the 
acl th 


General Staff Report for the Mil Sponsored by the 


tors 


nderway on this new metal ngot of titanium. Convent 





, 
Status OF WOK ¢ tion Of powder or s} 


] ] ler metalliroy technia } } n 
Office of Naval R r metallurgy techniques have been 





tary’s failure to get the most from the search, the sessions were attended by sed until ently, but they did no 
wailable technical talent more than 250 representatives lend themselves readily to continuous 
1. Lack of draft procedures de The 17 papers presented dealt with heap, large-scale production. New m¢ 
signed to single out the scientists programs sponsored by member agen hods of consolidation were discussed 
». Poor placement of scientists by es of National Military Establish it the symposium, including melting 
the organized reserve, to which many ment; reports,on production and proj of titanium in graphite or other ¢1 
scientists belonged. rties of pure titanium; alloy develop les, arc-melting of titanium = and 
3. Poor pre-war liaison between the nent studies; and the physical metal ith-rolling of titanium powder. It 
military and the scientists’ professional irgy studies of titanium and its alloys. was estimated that the price could drop 
societies The outstanding features of the pro to $0.50-$1.00 a pound is the tech 
i. Rigid application of physical gram, according to ONR scientists niques are improved 


standards that were actually irrelevant were the advances made in the consoli A significant report at the sympos 
to the work to which the scientist lation of titanium metal, the remark was one describing the high re 
should have been assigned ble corrosion resistance of titanium to sistance of titanium to corrosion in 

5. Lack of any organized method — salt water and to marine environments iriné environments. Indications are 


1 


of assigning scientific talent in the ind the progress | 


cing made in titan hat it stands far ahead of current n 
ials, such as steels, brasses and nickel 


1 1 


military services themselves ium alloys 
It was pointed out that a major draw illoys, in withstanding deterioration 
Titanium Symposium ick to more widespread applications in these environments. Titanium was 
Sponsored by ONR of titanium is the high price of $3.00 ompared to platinum or Hastelloy 
: $5.00 per pound. Most techniques now “C”’ in its resistance to salt water cor- 
For the first time, all organizations ised are for production of titanium rosion. ONR scientists see the first 
nterested in the engineering exploita vy ‘batch processir i l 
tion of titanium— producers, military m pow ler or spe 
ind non-military msumers and ft iw material. By 
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ig" and utilize titan irge-scale applications of titanium and 


mge as the essential its alloys where corrosion resistance is 
onsolidation of t of importan 
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New Magnetic Materials 
Discussed at AIEE Meeting 


AN ALL-DAY SYMPOSIUM devoted to 
magnetic theory and new magnetic ma- 
terials evoked wide interest at the re 
cent Winter Meeting of the American 
Institute of Electrical Engineers held in 


New York 


Recent Advances in Magnet 
Theory”, was the subject of a paper by 


R. M. Bozworth, Bell Telephone Labo- 
ratories, Inc. The present status of do 
main theory as applied to crystals and 
to fine powders as well as ferromag 
neti This 
paper, in citing the latest ideas on mag 
netism, was the keynote to subsequent 
papers concerned mainly with specific 
magnetic materials 

Under the joint title of ‘Materials 
With Preferred 
Orientation” three pre- 
sented. The first, “Crystal Orientation 
in Magnetic Alloys,’ by M. F. Littman 
Armco Steel Corporation, cited me 


resonants was discussed 


Grain and Domain 


pape Ss were 


thods for obtaining crystal orientation 
ind the effect of crystal orientation on 
permeability. The second paper was 
Iron-Silicon Alloys’, by G. H. Cole, 
Armco Steel Corpor ition. The chara 


f these alloys, 


teristics of hot-rolled 
high-silicon sheet, and cold reduced 
silicon steel strips are widely used in 


} ‘ 
60-cycle transformers. The last pay 


per 
n this group was presented by E. A 
Gaugler of the Naval Ordnance Labo 
ratories, whose topic was “‘Tron-Nickel 
and Other Alloys.”’ These are new 
terials that possess so-called rectangular 
hysteresis 


seful in 


5 


yr 
t 


loop characteristics and are 
mechanical rectifiers and mag 
netic amplifiers 
The afternoon session consisted of 
four papers. The first two wer 
grouped under the heading “Materials 
for High-Frequency Application.” D 
C. Dieterly, Armco Steel Corporation, 
spoke on “Thin Gauge Iron-Silicon 
Alloys,”” and Frank Brockman of the 
Phillips Laboratories, described the 
properties of Ferrites (Ferroxcubes) 

Magnetic Properties at High Oper 
ation Temperatures” was discussed by 
M. L. Manning of the Kuhlman Elec 
tric Company. The advent of silicon 
insulation, which permits higher op- 
erating temperatures for electrical 
equipment, has made it important for 
magnetic materials to retain. their 
characteristics at higher operating tem 
peratures A discussion of these 
characteristics under high operating 
temperature conditions was the sub 
ject of Manning’s paper 

The last paper was presented by A 
H. Geisler, General Electric Research 
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PRESIDENT OF AIEE for 1949 is James 
F. Fairman, Vice-President in charge of 
electrical production at the Consolidated 
Edison Co., New York City. 





Laboratories, who spoke on ‘Perma 

ent Magnet Materials,” describing 

how these materials made and cri 
{ 1 ot 
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Materials Handling Show 
Stresses Economies 


PRODUCTION ECONOMIES gained 
through efficient handling was the 
theme at the Third Annual Materials 
Handling Exposition and_ technical 
conference held in Philadelphia under 
the co-sponsorship of ASME and the 
Materials Handling Institute 
Interesting designs found at the 200 
exhibits were 
A new line of gasoline fork lift 
trucks that feature fluid drive, auto 
motive controls and a_ two-stage 
piston lift. These Lift King trucks 
represent Yale & Towne’s entrance 
into the gasoline driven truck field. 
A magnetic lift truck drive con- 
taining two rotating 
one for forward 


magnet coils, 
motion and the 
other for mounted within 
the flywheel of Clark Equipment 
Dynatork line 

\ large lift-transport truck that 


reverse, 


Co.'s new 


I 
is capable of lifting a 5-ton load 
and carrying it along a highway at 


30 miles per hour 
A trolley hoist driven by a con- 
stant speed motor and fluid coupling 
A hoist featuring a shielded buss- 
bar-type electrical system that 1s of 
simple design and easily serviced. 





MEETINGS 


April 11-12 








LMERICAN INSTITUTE OF ELEC- 
TRICAI ENGINEERS —Conference on 
Industria Application of Electron 


Tubes, Statler Hotel, Buffalo 


N.Y 


SOCIETY OF AUTOMOTIVE ENGI 


NEERS-—Aeronautic and Air Transport 
Meeting, and Aircraft Engineering 
Display, Hotel New Yorker, New 
York, N. Y 
April 11-13 

AMERICAN SoctETyY OF LUBRICA- 
TION ENGINEERS—Fourth Annual 
Convention, Hotel Statler (formerly 


Pennsylvania), New York, N. Y 


April 11-14 

NATIONAL ASSOCIATION OF Cor- 
ROSION ENGINEERS—Fifth Annual 
Conference and Exposition, Nether 
land-Plaza Hotel, Cincinnati, Ohio 


April 11-15 
AMERICAN SOCIETY FOR METALS 
Western Metal Congress and Exposi 


Shrine Civic Auditorium, Los 


Calif 


tion, 
Angeles 


April 19-20 
MAGNESIUM 

nual Spring 

Edgewater 


ASSOCIATION An- 
Meeting and_ Exhibit. 
ago, Ill. 


Beach Hotel, Chi 


April 25-29 

AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS—Ojil and Gas Power 
Division Conference, Hotel Sherman, 
Chicago, Ill 


April 25-29 

SOUTHERN MACHINERY AND MET- 
ALS ExpositioN—Municipal Audito- 
rium, Atlanta, Ga 


May 2-4 

AMERICAN SOCIETY OF 
ICAL ENGINEERS 
New London, Conn 


MECHAN- 
Spring Meeting, 


May 19-21 
SOCIETY FOR EXPERIMENTAL STRESS 


ANALysis—Spring Meeting, Hotel 
Statler, Detroit, Mich 
May 26-27 

SOCIETY OF THE PLastics INDUS- 
rkRy—Annual Meeting, Edgewater 


Beach Hotel, Chicago, III 














PRECISION-BUILT BY SPECIALISTS 
FOR SMOOTH, QUIET OPERATION 





7 la MicroMorors 


Over 140 Standard Models . . . 23 Different Types 
A.C. or D.C. up to '/ioth Horsepower 





TYPECU: 1/10thH.P.,A.C., 4-Pole, Get your hands on a Redmond Micromotor. . any model, any type to suit 
Shaded Pole, 1550 R.P.M. your particular application. You'll like the solid, substantial “feel” ot it... 
the apparent fine care with which it was assembled and finished. You'll 


approve its smart, crisp appearance . . . its sturdy, rugged construction. And, 
as you check its details point for point against your own low-range power 


requirements, you'll fully appreciate the many advanced engineering features 





that have been incorporated in its design. They're precision features de- 
TYPE BT: 1 /30th H.P., A.C., 2-Pole, 


veloped by Redmond small motor specialists to give you smoother, quieter 
Shaded Pole, 3000 R.P.M. . : 


operation and maximum long-life performance at minimum cost. 


Yes, get your hands on a Redmond Micromotor. Let Redmond “Customer 
Engineering Service” help you in its selection and application. Then see 
for yourself what a wonderful big difference the right small motor can make 


TYPE BL: 1 /40thH.P., A.C., 2-Pole, in the life, performance, and efficiency of your product. 
Shaded Pole, 3000 R.P.M. 





Write today for the complete Redmond Catalog covering 
AC and DC MicroMotors, blowers, and speed controllers. 


COMPANY, INC. 


BLOWER 3866: 150 CFM. AC, OwOSSO, MICHIGAN, U.S.A. 


With Single Air Outlet 
OFFICES IN NEW YORK, CHICAGO, DAYTON, DALLAS, LOS ANGELES 





EXPANDED FACILITIES . PROMPT DELIVERIES + SERVICE BEFORE AND BEYOND THE SALE 
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LESLIE W. JONES 
Corning Glass Works 


Belleville Spring Design Charts—III 


For description of chart construction see Product Engineering, January 1949, page 161. 
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... {0 help you design better 
generators, motors, transformers 


Vega Chromoxide, exclusive with Auto-Lite, is 
an enamel insulation which will withstand high 
heat. This improved product combines the refrac- 
tory qualities of Class B insulation with the high 
space factor and flexibility of enamel. Every 
executive and engineer should know about Vega 
Chromoxide and the complete range of applica- 
tions where it provides unusual advantages. 
For further informatior. write to 

THE ELECTRIC AUTO-LITE COMPANY 
Port Huron Wire and Cable Division Michigan 


AUTO- LITE WIRE:*CABLE 


TUNE IN “SUSPENSE!” CBS RADIO NETWORK THURSDAYS CBS TELEVISION TUESDAYS 
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Belleville Spring Design (continued) 























dOwG 3aNssadd 1NAIWAad ALYOS YOR LYVHD 












































tr 
Yy #4Pl9 aadf JO ~ 
f-se00 Siisda Lil (O UOUIAYIT 
SSAUS XOLL JO 41/0 
E gl y ¢i | 80 90 ¥0 20 0 
: — 7 Ae 
—vo0 
GHA tt ttt +++ 
z * 4 
. OlHKH+4 +H +++ ++ 
F—so0 t 
: sd 
-—900 4 Oz} Jonht $—+ +++ 
= 4 \-ol 
i> ISA OOL P6/ ~SSAMUS A INAMIAO Sie 
-_ ui 9900-7 | 
E200 ‘4! 96210 -4 7 | 
= puis OL - Oft+++++4+ + eeeeeess! 
ila V0F  g50 4 
4 = UW SGL— 2e4nssedd UNIX) 0t@-4 
1 _ Ut S2~A/ E 
- “UG—~dO 
4 > wl + 600 Ua! ejdusiwxy og — Or Haden ‘een ++HH 
¢ g - +. zt 
3 > = wes. ro 3 or — | 
Py > + = a 
Ko a eS @|DIS UO14Da4409 $9445 -—S a 5 ORs | 02 
1) 7 =<. [00S U0498110D euNSSedg ~q © z : 2 p 
Q + co 4 9 a a dos | }+ti1t4 i 3 
cy “4 900—F = . = 3 | 8 
oO \ — = ~ > a 3 + + 
en ee a ae ae ee ee = = = | | 
ee = = o1— 
Py *-4 -o $ Wy ime | | 
> : y- _— \ Pa 7 Oc 
> \ - + R @ 4 
“Ex, $--, 3 #F—sr0 >» > 7 
a 3 s004 “2 
Pe = a ba 002-4 oO 
ajo" ~~ 3 + = SN J on 
~<9+ Ss. —-—-—---- ~~ NN. 4 lo = 
at —_ = OS ~000-F > E i 
KR Sip pues = i Sis a- ooe — f 
a a 3. S 
4] o> wea 00v—3 es & 
“7 : oos—3 = : 
s—S 14 
— > Oo 
6 aE a boo Z 
i> 7 [2 7 a} 
a 223 000'1—5 OL Z 
eg uo 4 : 
g 4 ; 3 
Q jo a. = + 08 _ 
% s1o_ : - 
Q + 000'2 P 06 = 
: c 4 ool 6s 
a gio $£0 000's 4 e. 
ee = _—— te 
~ — a ; 
ee — a ie Smeets mimes —— 





ee 





Finished products or equipment 
made of Armco ZINCGRIP-PAINTGRIP 
last longer in service because they 
are protected from rust by this three- 
layer shield: 

1. A unique zine coating that can be 
drawn or formed without flaking or 
peeling; 2. A mill-applied Bonder- 
ized finish that takes and preserves 
paint; 3. The paints or enamels you 
apply after fabr-cating. 

Actual field tests show that the 
coating on Zinccrip has 15% to 45% 
greater atmospheric corrosion resist- 
ance than regular galvanized sheet 
coatings of equal weights. And be- 


FOR FORMED PRODUCTS 


cause the specially-applied zinc 
coating s-t-r-e-t-c-h-e-s when drawn, 
it provides unbroken zinc protection 
for sharply curved sections as well 
as flat parts. 

Next, the Armco mill-Bonderized 
finish known as PAINTGRIP comes into 
play. This neutral surface film can 
be painted without chemical etch- 
ing. By insulating the paint from the 
zinc it preserves the natural oils in 
paint, preventing premature flaking 
or peeling. 


FIRST OF ITS KIND 


Armco ZINCGRIP-PAINTGRIP was the 





first zinc-coated steel that could be 
severely formed and drawn and 
painted immediately without pre- 
treatment. It has a record of more than 
11 years in proved service. 

You may not be able to obtain as 
much of this special-purpose steel in 
sheets or coils as you could use now, 
but we're doing everything we can 
to meet your needs as soon as pos- 
sible. Armco Steel Corp., 126 Curtis 
St., Middletown, Ohio. Export: The 
Armco International Corporation. 


SRM 


ARMCO ZINCGRIP-PAINTGRIP STEEL \/ 
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PRODUCT 


Flat Plate 
Load Curves 


TYLER G. HICKS 


RAPID DETERMINATION of safe 
uniform loads for flat steel plates 
is facilitated by use of the curves 
shown. These curves are based 
yn the Bach and Grashof for- 
mula. For a flat steel plate with 
all edges fixed the stress for- 
mula is, 


ap 
"3 246? 
where 
5 = unit stress, psi 
a = side of square, in 
p = load per unit area, psi 


t = plate thickness, in 

The curves are drawn for an 
assumed fiber stress of 10,000 
psi. In designs where a different 
stress value is used, simply mul- 
tiply the safe allowable load 
from the curve by the ratio of 
fiber stresses. Plates which are 
bolted or welded around all! 
edges can be considered fixed 
ExAMPLE: Find the safe uni- 
form load for a 1/2 in. steel 
plate, 4 ft sq. 


Solution: Enter the curve at 4 ft 
on the abscissa, and run up to 
the curve marked 1/2 in. Op- 
osite the intersection read 507 
b per sq ft on the ordinate 


Safe uniform load, Ib per sq ft fora fiber stress of 10,000 psi 


1,600 


1,500 


1,400 


1,300 


wv 
So 
Ss 


1,100 


1,000 


~ 
° 
°o 


700 


600 


500 


400 


300f—- 


200 


100 


800}- 
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4 5 6 7 8 
Side of square plate, ft 
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HIGH-TENSILE STEEL 


Since 1940, when Great Lakes Steel pioneered the application of 
high-tensile, low-alloy steel to cold-stamped automobile bumpers, 
there has been a growing trend to N-A-X HIGH-TENSILE steel in the 


automobile industry. 


Today, every car manufacturer is using the inherent better proper- 


ties of N-A-X HIGH-TENSILE steel for some part of his automobile. 


Bumpers and grilles—hoods and fenders—body panels and deck 
lids—frames and bracings—wheels and hub caps represent a few of 


many applications of N-A-X HIGH-ITENSILE steel to the modern car 


N-A-X HIGH-TENSILE MEETS ALL REQUIREMENTS OF 5S 4.£%s0 


GREAT LAKES STEEL CORPORATION 


HIGH-TENSILE steel 
4 


N-A-X ALLOY DIVISION » DETROIT 18, MICHIGAN 
Unit of National Steel Corporation 
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NEW MATERIALS AND PARTS 





II 





Product Manufacturer Page 
Angle Gear Assemblies Airborne Accessories Corp 164 
Clamp, Toggle Lapeer Mfg. Co. 168 
Clutches, Centrifugal Yoder Clutch Corp 172 
Contactors, Magnetic Ward Leonard Electric Co 163 
Duct, Silicone Flexible The Connecticut Hard Rubber Co. ....174 
Fasteners, High Temperature. .California Precision Castings Inc 163 
Furnace Air Controller D. H. McCorkle Co .170 
Gate Valve, Solenoid Hydro-Aire Inc. ; 172 
Indicator and Recorder, 

Temperature Leeds and Northrup Co 163 
Jet Pump Motors General Electric Co 170 
Mercury Manometer ... Taylor Instrument Co 174 
Piston Rings, Carbon Graphite. Morganite, Inc 174 
Pump, Centrifugal ... Eastern Industries Inc si 166 
Regulator Filter, Combination. Conotlow Corp 5 senekte 





Magnetic Contactors 


Ward Leonard Electric C 


, Mount Vernon, N.Y. 


} . ‘ ¢ 
sizes 4 and 5 a-« magnetic contactors consist of a lami 


frame with a movable 
an operating coil and set of 
150 ar 


for al 


nated iron magnetic armature, 
copper main acts 


y these 
1d 300 amp contactors have removable ar 


shields 
Movable and stationary contacts on 
both sizes are identical and interchangeable. Size 4 con 






main poles 


actors are available with a maximum of 5 main poles, 
{ Both sizes 
an be supplied with open type construction or with 
NEMA Type I inclosures obtainable for 
operation on 110, 208-220, 440 and 550 v on frequencies 
of 25, 50 or 60 cycles. The maximum inclosed power 
rating for size 5 contactors is 200 hp, 550 v, 60 cycles 


and size 5 units are made with 2 or 3 poles 


Coils are 


High Temperature Fasteners 
California Precision Castings Inc 
Ave., Gl ndale L.< il 


1721-23 Standard 


Bolts and nuts for severe service at elevated temperatures 
in gas turbines and other highly stressed applications are 
made of alloy steel, X-40, originally developed by The 
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DEX OF 


ITEMS 
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National Development and Research Committee during 
the war. This metal is composed of carbon 0.45-0.60 
percent, chromium 23-28 percent, nickel 9-12 percent 
and tungsten 6-9 percent. At room temperature ultimate 
tensile strength is 113,000 psi and at 1,500 F strength 
is 60,000 psi After aging 50 hr at 1,350 F, metal shows 
75,000 psi tensile strength and 4.6 percent elongation. 
Stress rupture strength 1s after 1,000 hr 
service at 1,500 F. Manufacturer states that fasteners 
will resist oxidizing and reducing atmospheres up to 
2,100 F. These nuts and bolts are manufactured to order 


23.000 ps! 


Temperature Indicator and Recorder 
Leeds & Northrup ¢ 
phia 44, Pa 


Equipment, consisting of two parts, a recorder and switch 


4934 Stenton Ave., Philadel 


assembly, logs up to 160 separate thermocouple tempera- 
tures in succession at the rate of 4 sec per point. Because 
each point is checked with such frequence, any high o1 
low temperatures that may develop can be spotted before 
Also, in case of emergency, the 
operator can cut thermocouples out of the measuring 
sequence in banks of 20 until the 
centrated on a particular group of 


ordinary operation instrument s1 


serious trouble results 


instrument is con- 
temperatures. In 
sly indicates while num 
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bered lights identify each couple; but when any tempera 
ture reaches a preset limit, recording chart drive starts 
to record all points as a series of numbered dots, and 
operates an alarm. 


Ring Packing 
Greene, Tweed & Co., North Wales, Pa 

Tested at pressures up to 10,000 psi, packing is applic 
able for such industrial uses as seals in cylinders, swivel 
joints, struts and other applications with either impulsed 
or constant pressures. Known as the Palmette G-T Ring 
Packing, part consists of a T section sealing ring of syn- 
thetic rubber backed up on both sides by two ring retain 
ers. These retainers are split, and are made of laminated 





Piston assembly 


phenolic. As operating pressure increases, ring flange 
expands radially against retainers. Packings will operate 
at temperatures from —70 to +250 F and at pressures 
up to 3,000 psi. Made in two styles for piston and rod 
assemblies, packing was originally designed ‘for aircraft 
hydraulic systems 


Sealing-Action Washers 
The Franklin C. Wolfe Co., 
Beverly Hills, Cal 

Washers, known as Lock-O-Seal, give positive seal around 

screws, bolts, rivets, tubing and electrical wiring. The 

4130 steel retainers prevent the rubber ring from being 


407 Commercial Center St., 
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compressed beyond its elastic limit. The O-ring, molded 
of Thiokol SA-710, is inert to atmospheric elements, salt 
water, oil, gasoline and most organic solvents. Washers 
are available in two series, 200 and 500, and in sizes 
up to 2 in. ID. The Series 500, for use in sealing appli- 
cations with temperatures up to 500 F, has rings molded 
of silicone. Originally developed for aircraft use, washers 
are recommended by the manufacturer for industrial 
hydraulic systems, air conditioners, refrigeration equip- 
iment and compressors. 


Angle Gear Assemblies 
Airborne Acces 
side 5, N ] 

Angle gear assemblies of various design, as shown, have 

hardened teeth with cadmium 

plated extensions on heavy and stainless 
tubular shafts on medium duty assemblies. Heavy duty 
models R-160 and R-190 are rated at lb ulti- 
mate static load, and medium duty models R-200 and 


sortes Corp., 25 M yntgomery St., Hill- 


heat-treated shafts 


duty 


gear 


units, 


SOO in 





R-210 are rated at 250 in. lb. All units have aluminum 
alloy housings, and all materials, tolerances and lubri- 
cating designs are suitable for operation in temperatures 
from —65 to +160 F. Although originally developed 
for aircraft applications, these assemblies also have 
trial uses 


Time Delay Relays 

American Gas Accumulator Co., 

Newark Ave., Elizabeth 3, N. J. 
Relays, under trade name, Agastat, are electro-pneumatic 
time delay switching devices. They consist of a pneu- 
matic timing head, a solenoid assembly and a switch and 
terminals. A diaphram and cap encase the head, providing 
a dustproof timing chamber in which the air used for 
timing is recirculated. A normally closed auxiliary switch 
affixed to the bottom of the terminal box acts as a hold-in 
switch. When the instrument is not energized, the con- 
tacts of this switch are held open, and when the coil is 
powered contacts close. Type 1 Agastat starts time delay 
when the coil is energized, and Type 2 originates the 


Avastat Div., 1029 
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— 1 Ou Call aut stanparo CLUTCH HEADS mcs” 
On Short Order...“SPECIALS” TO SUIT 


Plant expansion, with greatly increased production facili- 
ties, has freed us from the bug-a-boo of the back-log. 

More than that, it has resulted in the establishment 
of ‘“‘banks’”’ at the factories. Thus CLUTCH HEAD Screws, in 
virtually all standard sizes and types, may be called for 
with assurance of fast deliveries. 

Likewise, with these extended facilities, you can rely 
on speedy action going behind your requirements for 
‘Specials’? to meet your specifications. 

As always, CLUTCH HEAD is truly “On Call’’ for the 
delivery of safety and savings with features that are un- 
equalled by any other screw on the market today. 





Start your investigation of America’s Most Modern Screw by sending 
for assortment of screws, sample Type “A” Bit and illustrated brochure 


Type “A’’ Bit rugged enough 
todrive 214,000 screws non-stop 

.. and that can be repeatedly 
reconditioned on-the-spot in 
60 seconds. And CLUTCH HEAD 
alone simplifies field service 
with a recess that is basically 
designed for operation with a 

spots."’ Only CLUTCH HEAD hasa common screwdriver 


UNITED SCREW AND BOLT CORPORATION 


CLEVELAND 2 CHICAGO 8 NEW YORK 7 






























Only tn CLUTCH HEAD do you get 
the dual safety of automatic 
dead-center entry and non 
tapered driving for zeroin skid 
damage plus easier d-1/ing 
with freedom from fatiguing 
end pressure to buck “‘ride- 
out.’’ Only CLUTCH HEAD has the 
Lock-On to hurdle ‘‘fumble 
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delay when the coil is not energized. Coils for 110 or 
220 v, 60 cycle a-c consume about 6 watts. Time delay 
control varies from 0.1 sec to 5 min or more 


Centrifugal Pump 


Eastern Industry Inc., 296 Elm St., New Haven 6, 
Conn 
Model H centrifigal pump is designed for applications 
where moderate pressures and volumes are required from 


a pump running at 1,725 rpm The pe rformance curve 





shows a shut-off pressure of 19 psi. Pump will deliver 10 


gpm at 15 psi, 15 gpm at 10 psi, and over 20 gpm at free 
flow. The p imp is constructed of either bronze or alumi- 


num with mechanical rotary seal. The inlet is 3 in. NPT 
female and outlet is 2 in. NPT male. Units are available 
with motors ranging from 3 to 4 hp, depending on operat- 
ing range desired. With } hp motor, the overall pump 


size is about 12 x 74 x 8} inches 


Vibration Meter 


General Electric ( 1pparat henectaay 5, 
N. ¥ 
Gas turbine meter, which measures vibration displace 
ment, velocity and acceleration, consists of a vibration 
detector, an implifyer with indicating 


instrument and 


160 
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when desired, a remote indicating instrument tor panel 
mounting. The meter has a vibration frequency range, 


without filters, of 30 to 300 cps. External filter also 


permit measurements 1n the range of 14 to 20 cps. A 
selector switch provides a choice of full scale readings 
of 0.1-300 in. per sec average vibration velocity, and 


1-3,000 mils peak-to-peak vibration displacement. Accu 
racy is within +5 percent of full scale reading and m 


an neter 
operates on a 33 w, 110-125 v, 60 cycles 





Gate Valve 


Secu V a ( 410 Sav | mido KB l 

‘kt. Ga 
Model S valve ire designed for « presse gas 
oil and hydraulic lines. The spring-actuated gate s¢ 
to close at a pressure spe ified Dy th ip} t10n The 








I ice ind th or! 1 ois ¢ to 1 O n 
line. When the nut . e assembly top is oved 
internal set screw can be tightened to co press the 

pring which depresses the latch to release the gate and 
lose the valve. Available sizes vary from 3 to $ 1eS 





























Put on the 
PRESSURE eee 


No nut can turn loose on its bolt so long_as there is 
pressure on its threads. 

Kantlink spring washers keep that pressure on. 
There is no substitute. 

The first loosening or wear of bolted assemblies 
comes in the other parts, not from the nut turning on 
the bolt. Ductility may permit slight bolt stretch, 
or the gradual friction of metal on metal, or the 
gtinding down of burrs, flares, or the pulverizing of 











scale, rust or paint—these things cause inevitable 


% 






Originators of KA 














loosening unless a strong expanding spring washer 
keeps the pressure on. 

The powerful expansion of Kantlink, as this in- 
evitable wear occurs, gives you ample time to re- 
tighten before trouble starts. 

For continuous pressure on all your bolted as- 
semblies specify Kantlinks—the wide range helical 
spring washers that are stronger, and hold all parts 
tight longer. 

Write today for descriptive folder. 








the long-range spring washer 


i 


THE NATIONAL LOCK WASHER COMPANY 


Newark 5, New Jersey 


Milwaukee 2, Wisconsin 
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Expanded Scale Voltmeter 


General Electric C Meter and Instrnment Di 
Schenectady >. N.Y. 

Designed for general switchboard use, voltmeter has 7.1 
in. scale spanning 250 deg about the center. This scale 
is expanded over the most frequently used range from 
90 to 130 v, thereby allowing readings of 0.5 v varia- 
tion within that range. Accuracy has been determined 
to +4 percent in range 105-125 v, and +1 percent over 
entire expanded range. Instrument can be supplied with 
scales applicable to potential transformers with voltages 
higher than 130 v. Meter is housed in dustproof case the 
dimensions of which are approximately 4 x 4 x 6 inches 


Splash-Proof Switch 


W. L. Maxson Corp., Unimax Switch Div., 460 V 

34th St., New York 1, N.Y. 
Model KMX switch has die cast aluminum housing which 
affords protection against splashing oil, moisture and 
abrasives. The metal housing can be installed separate 
from the switch; and is applicable for side mounting with 
threaded studs which project from the side plate, or for 
base mounting with tapped base holes or adapter flange 
Independent mounting of switch and housing permits 
connection to terminals before switch is set in housing, 
thus facilitating installation and switch circuit changing 
Neoprene gaskets fit the side plates, and a neoprene di 
aphragm on the top of housing seals the junction where 
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stainless steel pin transmits operating force to switch 
Conduit hub connection has 4 in. internal pipe 
thread diameter. Dimensions are 2 x 1} x { inches. 


element 


Thickness Microscope 
Instrument Development Laboratories Inc., 
Park, Long Island, N.Y 
Instrument measures the thi 
quartz or any other 
where physical access to only one side is possible. 
instrument will 


Williston 


kness of glass, plastics 


transparent material un ler conditions 
the 
uracy 


wall thickness to an a 


mcasure 





of 0.001 in. The production model will measure thick 
ness up to 0.4 in., and can be adapted to increased thick- 
ness measurements on special order. It has equal facility 
in measuring flat, concave or convex curved materials 
having smooth ground or patterned surfaces. Operating 
on the depth-of-focus principle, the accessible surface 
is in contact with the measuring head and the inaccessible 
surface is located by adjustment of the graduated dial until 
a lamp image is brought to sharp focus 


Toggle Clamp 

Lapeer Mfg. Co., Lapeer, Mic 
Model DTAO-400 clamp has a plier-like grip which is 
produced by the toggle bar and jaw. In operation, both 
the bar and jaw swing clear to allow free removal of 
work. The supporting pressure of the toggle bar is 400 
lb at the outer rivet and 300 Ib at the inner hole. Clamp 
will maintain its grip on work although there is an 
accidental failure in the air pressure line, and will not 
release work until air pressure is again supplied. Operat- 
ing air pressure is 85 lb, and overall dimensions of open 
clamp are about 8 x 2 } inches 
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Less weight...Less space 


the motorgear 


for more slow-speed applications 


You've wanted a slow-speed unit that is more compact, lighter 
in weight, more easily adaptable to a wider variety of appli- 
cations—that has a modern, dependable motor with simpler, 
sturdier gear train. That’s what you get in the Motorgear— 
the combined benefits of the Axial Air Gap Motor and modern 
double reduction helical gears. Available in standard ratios, 
up to 10 hp. Fairbanks, Morse & Co., Chicago §, IIl. 


@ FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES 
PUMPS © SCALES « MOTORS « GENERATORS 
STOKERS © RAILROAD MOTOR CARS and 
STANDPIPES * FARM EQUIPMENT « MAGNETOS 














Magnetic Starters 
General Electric ¢ Schenectad 
5, N.Y. 


Designed for starting motors up to 


lv ) If 


50 hp, full voltage starters are f 








eideed in all NEMA sizes from 0 to 
Ihe contacts are available in- sizes 
from 00 to 3. Plastic coil enclosures 
rotect the windings inst d id 
moist ire ind self lul d 5 in 


fe of this enclosure allow mov 


nt of th iynet afr re ruld 


Asbestos arc shield 


er between contacts. Magnet is made 


prevents arcing 


rt suicon steci and has } 


Jet Pump Motors 


General Electric ¢ S nectady 
Ww. ¥ 

Fractional hp motors for jet 

} J 

4, 3, 3, 3. and 1 hp are avail 


able with standard shaft and keyway 


pumps in 
ratings of 


or with stainless-steel, threaded shaft 


tor direct mounting of the impeller 


Of the four models the K¢ type is 
capacitor-start, single phase; the KH 
tle phase; the K is 


is split-phase, sing 
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induction, 3 phase; and the BC model 
Is a compound wound d-¢ motor 
Clockwise rotation is used in all four 
types, and the single phase models 
have a built-in automatic reset Thermo- 
Tector for overload protection. The 
voltages and frequencies used with 
these models vary from 115 to 440 vy 


and 50 to 60 cycles 


Pressure Reducing Valve 
Leslie ( ’ 233 Delafield Ave., 
Lyndhurst, N. ] 

High pressure reducing valve, known 

as Class HS, is designed for steam 

ulr Or gas service. Equipment handles 


inlet steam pressures from 300 to 


1S rn 
I OO ps 


, and air or gas inlet pressures 
m 300 to 3,000 psi Reduced pres 


Or 





sure range is from 100 to 600 i 
1aximum inlet temperature 1s 1,01 
| Body is cast chrome molybden 
steel with integral stellite seating s 


ingle seated, closit 





posit 


with the inlet pressure lor | 


feadend shut oft, and is available 1 
1, 13 13 and 2 in. sizes with weld 
ing ends or Series 90 or 150 flat 





| illows the selection of motor 
ds that will give the proper air for 
omplete combustion at low, medi 
ind high fire. Designed to be mount« 
} : ‘ 


on standard level valves and to be 


operated by in extension rod the 


control measures about 4 x 5 x 23 in 
and operates on 110-115 v circuit. An 
overrun switch ts incl ded to illow 
the blower to run at full speed, 
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gardless of the setting of the metering 
valve. This permits the clearing of 
oil from furnace after the firing period. 


X-Ray Photometer 
General Electric ¢ Special Prod 
/ D .) dy 5, N.Y 
Photome is used for rapid determi 


nation of concentration of one ele 


or compound in the presence 
of others. Duitfere in X-ray al sorp 
mM is Meas red between a 


, , 
sample and 
In this nu 
balance instrument the X-ray source 


> andard 


and receiver sers ommonly for two 

xecams —one beam passes through the 

terence and the other through the 
le. To make an analysis 





m of X-ray beams is brou 
| by introducing a suthcien 


cness of aluminum into one beam 


oO jual zc th im attenuations 
i} nount of change of thickness 
~~ this aluminum hetween any two 
umples is a function of the difference 
n chemical composition Specimens 
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Whatever your problems in brake or clutch assembly, you'll find the R/M representative 
a good man to consult. In many cases, he is able to make suggestions that save steps and 
save time in assembly operations. 

Here's an interesting example. Where specifications call for a friction material bonded 
to a metal backing ...a development with which you may not yet be familiar ...R/M 
can supply the complete sub-assembly, finished to your special needs. You thus eliminate 
a purchasing operation, as well as several steps in fabrication and assembly! 

If it is more practical for you to provide your own backing plate for bonding to the 
friction component, R/M will, without cost, provide manpower for instruction in the bonding 
process. The “know-how” is yours for the asking! 

For further information, check with your R/M representative. At his call, ready to serve 
you, are four plants, four research staffs, and four complete testing laboratories . . . with 


a half-century’s experience in brake and clutch applications. 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bidg., Detroit 2, Mich. 
445 Lake Shore Drive, Chicago 1], Ill. 4651 Pacific Blvd., Los Angeles 11, Calif. 
1071 Union Commerce Bldg., Cleveland 14, Ohio 
Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N. J. No. Charleston, S. C. 


Fan Belts Radiator Hose « Mechanical Rubber Products e Rubber Covered Equipment e Packings 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings e Brake Blocks « Clutch Facings 
Asbestos Textiles « Powdered Metal Products « Abrasive and Diamond Wheels e Bowling Balls 








FIRST IN FRICTION 








can be in solid, liquid or gaseous state, 
and equipment requires 115 v, 60 
cycle supply along with a cold water 
source to cool X-ray tube 


Solenoid Gate Valve 
Hydro-Aire Inc., 00 iH 
Ave., Burbank, Cal 

Solenoid-controlled gate valve, de 

signed as a shut-off valve for water 

injection pumps, can be used as a 

shut-off valve for large fuel pumps or 

as a control valve to regulate the flow 
of oxygen, air, alcohol, oi! and water 

In cases of electrical failure, the valve 








remains in the last energized position 
Opening time is adjustable from } to 
5 sec; closing time is less than 1/10 


sec. Valve will operate at ambient 
temperatures from 65 to +250 | 
and can handle air or liquid tempera 
tures up to 550 F. At 250 F the valve 


consumes 5.5 amp at 17 volts 


Combination Regulator Filter 


Conoflow Cort 2100 Arch St 

Philadelphia 3, Pa 
Model FH-15 combines the functions 
of a reducing-relief valve and an ait 
filter. All parts of the unit are of eithe 
forged brass or stainless steel. Filter 
medium is 
nated cellulose cylinder capable « 
moving particles as small as 40 
microns. Single through-bolt constr 
tion permits removal of the filter ele 


ment by loosening and removing only 


a phenolic-resin impre; 


} id 
i 
) 


tr 
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ter 


e/ernent 


one nut. This element can be cleaned 
by dipping in a solvent, such as gaso 
line. A space is provided below the 
filter element which acts as a dripwell 
for oil and water. Pressure ranges are 
0-30 psi and 0-60 psi with 4 in. NPT 
connections for inlet pressures up to 
150 pounds per square inch 


Level-Control Valves 
The Parker Appliance Cc : 
Euclid Ave., Cleveland 12, Ohio 

Flow-actuated level-control valves are 

designed for controlling the flow of 

fuel in jet or reciprocating aircraft fuel 
transfer and single point fueling sys 
tems. The valves operate in a 1-50 psi 
pressure range. In operation, they by 
pass a small amount of line flow to a 
pressure-balanced pilot valve actuated 
by the small float. When the float 
loses against the frictional resistance 
of the lapped pilot piston, pressur« 
builds up in the pilot line to close the 


17325 
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main valve. The balanced pilot valve 

thus operates independently of pressure 

and flow rates, and so maintains un: 

form levels in any liquid tank. Valves 

will operate in temperature as low as 
S Fahrenheit 


Centrifugal Clutches 

Yoder Clutch Corp., Orrville, Ohio 
Clutch is designed to accommodate 
1, 4, 4, and 4 hp rating to relieve a 
motor of its starting load. No oiling 
or mechanical adjustments are re- 
quired. Applicabie to any assembly 
where high starting torque is desired, 
such as air compressors or pumps, 


mechanism is available in 4 and § in 





bores with 2} in. OD and a standard 
> in. V belt sheave. Type of engage- 
ment is regulated by the nature of 
ipplication 


Power Supply Regulator 
Chatham Electronics, 475 Washing 
ton St., Newark, N. ] 

This laboratory instrument, known as 

Model E-48, has been designed to 

give a closely regulated source of 

ripple-free d-c voltage. This equip- 
ment will give less than 0.05 v peak 
to peak ripple and less than 0.15 per 
cent Variation in output from noload to 
full load Input power is 105-125 v, 60 


ycles a-c and output can vary from 160 
to 1,500 v, 125 ma, d-c. The instrumenr 
can be either relay rack mounted or 


abinet for bench use 


housed in a 
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Time-saver for machine designers 
--- the complete CRANE line 





Why spend valuable hours looking for piping equip- 
ment when one catalog contains everything you need? 


It’s the Crane Line that gives you the world’s most 
) HE fP™ SOURCE OF suPPLY 


“2 RESPONSIBILITY 
¥ 0 bem ~STANDARD OF QUALITY 


complete selection of valves, fittings, pipe and acces- 
sories—the finest quality—in brass, iron, steel and 





alloy materials. 


For This Pneumatic Stuffer with a minimum of piping 

—as for an intricate bottle washer—the Crane Line 

can be a real time and work saver. Regardless of the 

design on your boards, Crane is the One Source of 

Supply complete enough to speed and simplify all pip- 

f ing procedures, from specifications to finished product. 
One Responsibility for piping equipment facilitates 
buying and storekeeping; helps to assure better con- 
trol of product assembly operations in the factory. 


Moreover, your product gains added value when it’s 


Crane equipped. For wherever fluids are handled, 
Crane stands for High Quality in piping materials. 
CRANE CO., 836 S. Michigan Ave., Chicago 5, II. 
Branches and Wholesalers Serving All Industrial Areas 


Pneumatic Stuffer 
for meat products 
by the Globe Company, Chicago 













FOR STEAM AND WATER LINES, Crane recom- 
mends No. 34 Brass Swing Check Valves with 
brass disc. Heavier and more rugged than 
usual standard” valves; may be used either 
in horizontal position, or in vertical 
position for upward flow. Working 
pressures: 125 pounds steam, 200 pounds 
cold water, non-shock. Sizes: % to 3 in. 
See your Crane Catalog, p. 55. 


EVERYTHING FROM... 


VALVES ¢ FITTINGS 
PIPE © PLUMBING 
AND HEATING 





] 


FOR EVERY PIPING SYSTEM 
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Carbon Graphite 
Piston Rings 


Moreganite I) 
kL N.Y 


Piston rings for air, steam, or gas 


compressors are made to order in any 


size required. Constructed of carbon 


graphite, these parts are self-lubrica 
ing so that there is no need for liqu 


ubricants which in some applications 
would contaminate gases being com 


pressed. Rings are chemically inert 


and impart no taste, color or odor 
Strength is compatible with most of 
erating requirements, and rings can 


be repositioned to compensate for wear 
before replacement is necessary 


High Voltage Resistors 


rational Resistance ( 1100 
Terminal Commerce Bldg., Phila 
delphia 8, Pa 
Designated as type BIVA, these 
sistors are a variation of the Advanced 


BT model. In construction BTVA 
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much the same as model BT, but in 
ternal part of lead wires 1s shortet 
This leaves a wide air gap between 
lead ends, and permits resistor to op 
erate continuously at potentials up to 
2,000 v and to withstand surges up to 
6,000 v. This product can be used for 
such applications as a discharge re 
sistor across a Capacitor in fluorescent 
ballasts, in television bleeder circuit 


or as a meter multiplier 


Shaft Seals 

The Garden Mfg. Co., New Ca 

Pa 
Bellows-type seals are for use around 
any reciprocating or sliding shaft. As 


shown, these bellows have been use 


to protect hydraulic cylinders and also 
in be adapted for such applications 





is flexible duct connections, expansion 
seals and sliding bearings. The sea 
which can be made either of canva 

rubberized fabric, acts as an a 
ordion to follow the shaft movemen 
The standard available range of siz 
fit 1 to Gin. shaft diameters 


Silicone Flexible Duct 

The Connecticut Hard Rubber ( 

107 East St., New He 
This product is fiberglas reinforc 
silicone rubber designed expressly fo 
use in aircraft. It is available in 
cylindrical sections as shown and is 
ised as flexible connection ducting 
The sleeve will permit the passage o 











air at temperatures up to 550 F, will 
withstand internal pressures of 5-10 Ib 
without leakave and wil! rem 


ble at temperatures as low as —75 | 






This material is mandrel wt 1, and 
is no manu tu ed with ft ) 
ing nent. According t man 
facturer, this method of processing 
gives.a greater selection of ply thick 
ness and reinforcement which ts varied 
«cording to speci I ! 


Taylor Instrument ¢ P.O: 2 
10, Rochester 1, N.Y 
Model 1500, m ry mano has 
working pressure of 1 ) psi and 


vill operate in 
in. of water. Built for use on indica 


rout 


ing, recording and con 





ng ins 
ents, two such manomet s 1 c 
1ounted on a single case for record 
Ww » fl \ Le) Oo Oo tl yw or rol 
Over prote on 1s vided by 
th ositive acting check Sas 
iown submerged in the n In 
rchangeable rang hambers make 


the manometer so adaptable that no 
pipe changes are require 1 when chang 
ing from one range to another 
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NICKELOID ZING BASE. 
METALS BEING UTILIZED 


TO REAL ADVANTAGE 


In the choice of base metal for pre-plated parts 
on consumer products, the manufacturer many 
times has a tendency to overlook the many ad- 
vantages of zinc. In purchasing his plated sheets 
or coils he may first think of steel or aluminum 
base Or brass and copper. 

In cost, zinc base plated sheets or coils occupy 
a position rather midway between plated steel and, 
for example, plated copper. Plated zinc is easily 
worked and thus is adaptable to blanking, forming, 
stamping and other fabrication methods. 

Durability of pre plated zinc is high. As a 
base metal it is rust-proof and highly corrosion re- 
sistant. Wuth zinc as a base metal for platings, the 
raw edges or unplated metal back is no objection. 
The finish is beautiful, mirrorlike, and plated zinc 
is available in a range of gauges and tempers 

Zinc as a base metal may be procured with 
finishes of either nickel, chromium, copper or brass. 
It is available in sheets or long continuous coils, 
plated one or two sides, bright or satin finish. It 


is also available in crimps and patterns for unusual 


effects. 
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Just a few of the hundreds of items manufactured in quan 
tities which employ pre-plated zinc base Nickeloid Metals. 


While many metals are short in supply or delivered 
on an allocation basis thus necessitating anticipation ol 
requirements, sheet or coil zinc is a little easier in 
supply. Our Peru, Illinois, plant, in iddition, is located 
in the heart of the zinc rolling areca where time is saved 
in delivery. In view of the workability and durable 
qualties of zinc base metal it is one of the pre 
finished Nickeloid Metals now receiving more than 


ordinary consideration on the art Of mMmanul 


| 





We have just completed a new folder on our pre 
plated zinc base metals with finishes of nickel, 
chromium, copper or brass. Write for it on your 
company stautionery. 











AMERICAN NICKELOID CO. 


Peru 4, Illinois 
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DC Silicone Fluid Stabilizes 
Versatile Force Measuring Device 


Thrust, torque and other kinds of force are 
measured by air in a device so sensitive and 
versatile that the same unit can measure the 
thrust of ao 2000 h.p. engine while responding 
to the weight of a coin. It is used in the cradle 
dynamometer measurement of aircraft and auto- 
mobile engines, the testing of piston rings and axles 
and automatic batch weighing. And it operates 
without any movement of the measured system. 





Accuracy of air operated, null displacement “ThrusTorq 
is stabilized by DC 200 Fluid in viscous damper 


The “ThrusTorq’ made by Hagan Corporation 
of Pittsburgh is essentially an air chamber, 
one side of which is a flexible diaphragm. A 
poppet valve admits compressed air until pres- 
sure in the air chamber exactly balances the 
force exerted on the diaphragm by the torque 
arm. When the force is reduced, air is exhausted 
to maintain equilibrium. Air pressure required to 
balance the force is registered by a manometer, 
or gauge calibrated in foot-pounds. 

But the stability of a system for balancing 
inertial forces depends upon adequate damping. 
That is done most effectively by DC 200 Silicone 
Fluids in a viscous damper consisting of two 
diaphragm chambers connected by a small 
orifice in the partition plate 

Critical damping and more compact hydraulic 
systems both depend upon the remarkably low 
rate of viscosity change in DC 200 Fluids over 
a wide temperature range. For more information 
about these silicone fluids including data on 
resistance to oxidation and to mechanical shear 
ing, lubricity, water repellency and dielectric 
properties, phone our nearest branch office or 
write for booklet C13 H2. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
Chicago © Cleveland *¢ 
los Angeles © New York 
in Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Lid., London 


Atlanta °¢ Dallas 
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Bearing Problem 
| To the Editor: 


I read the article ‘Plain Sleeve Bear 
ings” in the October issue of PRODUCT 
ENGINEERING; and, being unable to 
find the answer to a bearing problem 
I have, I wondered if any of your 
readers had successfully solved a sim 
ilar one. This is the case with which 
I am confronted. 

I have two bearings, 11 in. between 
centers, with a 13 in. dia. connecting 
shaft. The load at the shaft center is 
5,000 Ib max, but the assembly will 
| operate at less than 3,000 Ib center 
load. There is also an overhang load 
on one bearing of 1,500 Ib at 3} in 
from the bearing center. The 13 in 
shaft has a close-fitting sleeve 2 in. OD 
overall, between the bearings. The 
shaft has an oscillating motion through 
a 90 deg max angle, but it will oper 
ate at times at a much smaller angle 
The shaft oscillates at 14 rpm, and the 
bearing area is 2} sq in. per bearing 

Your article mentions shaft deflec- 
tion as a point to consider in bearing 
design, but I fail to find any suggested 
design by which to lessen the deflec 
tion. In my problem the deflection 
tends to align the bearing to the de 
flected shaft 

This oscillation of the shaft might 
tend to squeeze out the lubricant. | 
wondered if a wick feed oiler might 
allow oil to go to the point of load 
better than ordinary grease lubrication 

At the moment, I am considering 
the use of plain bronze bearings with 
porous bronze or needle bearings as 
possible alternates. I wonder if any 
one can give me some helpful sugges 
tions ? T. A. G 


Ed.—Interested readers should re 


pty 
to PRopucT ENGINEERING 


Provocative Abstraction 
To the Editor: 

I am glad to see that Propuct 
ENGINEERING is abstracting worth 
while articles. I was particularly inter 
ested in the one in the October issue 
entitled “Modern Dimensioning Prac- 
tice’. I have used with great success a 
combination of the main features of 
SAE and U. S. Army Ordnance di- 
mensioning practice during the past 
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“Herible ALL 


METAL 


COUPLINGS 


Engineered to stand up on 
the toughest jobs, Thomas 
Flexible Couplings do not 
depend on springs, gears, 
rubber or grids to drive. All 
power is transmitted by di- 
rect pull. 








The standard 
, line of Thomas 
fy Couplings meets 
\Y) practically all 
~ requirements, 
But if unusual 
conditions exist 
we are equipped 
to engineer and 
build special 
couplings. 


PATENTED 
FLEXIBLE 
DISCS 


THE THOMAS PRINCIPLE 
GUARANTEES PERFECT 
BALANCE UNDER ALL CON- 
DITIONS OF MISALIGNMENT 


Write for New Engineering Catalog 


THOMAS FLEXIBLE 
fefe} t) TE icmaek 


WARREN, PENNSYLVANIA 
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‘‘We’d gone along for years stamping this housing. Nobody 
worried about the high rejects. And the cost was taken for 
granted. 


‘I guess we were simply making the most of the facilities 
we owned and letting it go at that . . . until the day that 
one of our designers asked himself if it really had to be done 
that way! Anyway, he ended up in a huddle with a Gerity- 


Michigan man. 


“They came up with a housing design for zinc die cast- 
ing which made us all unsatisfied with the old way. Not 
only did it promise us fewer rejects and simpler finishing, 
but also more uniform wall thickness and easier machining.” 


DON’T OVERLOOK ANY PART OF YOUR PRODUCT! 





We place at your disposal our many years of experience in GOING PLACES 


meeting the highest specifications of the automotive, aviation IN PRODUCT DEVELOPMENT! 


and other industries. Gerity-Michigan service begins at the 
plan stage. 





. 7 = - 
We'll gladly consult with you on how to get the most out of Ge rit M | C hi a n 
zine die castings. We can also machine the castings for you 


and finish them in America’s finest plate—chrome, nickel or cor r or at j on 


silver. Write or phone today. Gerity-Michigan Corporation, 


Adrian, Michigan. Adrian, Mich. 
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WARD LEONARD 


RESISTORS 


to 

as 

many 
resistor 
problems 





because Ward Leonard has that 
many types of resistors in stock 


You can get immediate delivery on Ward Leonard 
Vitrohm wire-wound resistors—both adjustable and 
fixed—in watt ratings from 5 to 200 and resistance 
values from 1 to 150,000 ohms. 

Resistive element embedded in Ward Leonard’s ex- 
clusive crazeless vitreous enamel, gives these resistors 
consistent accuracy and stability even under the most 
prolonged adverse operating conditions. 

Write for Resistor Catalog D130. Ward Leonard 
Electric Co., 63 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


Reiley into Contos 


RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 








nine years in U. S. A., England and 
Europe. This was with regard to the 
design of machine guns. 

I hope all your subscribers read the 
abstract pages, because often times, 
this section of technical magazines con- 
tains invaluable information which a 
number of readers overlook. 

—P. D. CoMERY 
Liaison Officer 
A. V. Roe Canada Ltd. 


Electrically Conductive Plastic 
To the Editor: 


Could you tell use where we can get 
more information on the electrically 
conductive plastic that appeared in the 
January “Highlights” section of Pro- 
duct Engineering ? —HM. FERRE 

Schlumberger Well Surveying Corp. 
Ed.—We believe that you can get more 
details from E. R. Hall Co., 71203 
Laurel Canyon Blvd., N. Hollywood, 
Cal. 


Liquid Masking Tape 
To the Editor: 


Please tell me the name of the man- 
ufacturer of the vinyl resin masking 
tape which was briefly discussed in 
the January “Highlights’’ section. 

—R. M. GERMAN 

Vice President 

Fox Engineering Co. 

Ed—The maker of this item is Ramsell 

Products Inc., 712 S. Fifth Ave., May- 
wood, III. 





More Strength for Fewer Dollars 
SEE THE JUNE ISSUE 





Heaven Might Help 
To the Editor: 


It is only recently that I have become 
fully cognizant of the frailties of hu- 
man knowledge and endeavor, and it 
is with a view to altruistic confession 
that I wish to unburden myself in this 
letter. 

Ever since the days of Noah, scien- 
tists have been bombarding the popu- 
lace with laws and formulas that have 
not only confused the layman, but also 
misdirected the ways of the engineer. 


| The work of finding practical uses for 


scientific achievements is certainly the 
engineer's job, but if the engineer 
could only compel scientists to think 
practically also, thousands of hours of 
useless work could be saved every 
year. 

Practicality is a very ordinary word. 
I only wish it was as widely applied 
as it is spoken. Recently, it was an- 
nounced that scientists were now able 


Propuct ENGINEERING — APRIL, 1949 
































to create a new satellite for the earth. 
This is all very well, but who, except 
poets and song writers, will be able to 
profit by such an expenditure of men- 
tal energy as this project must have 
consumed? Certainly the Atomic Age 
has arrived, but it would appear, if 
the world is to continue as a populized 
sphere, that a great deal di 
must be concentrated along construc- 
tive, rather than destructive lines. 
One does not love a place the less 
for having suffered in it, unless it has 


been all suffering, nothing but suffer- | 


ing. Prior to this century, there has 


exertion | 


been no weapon which was powerful | 


enough to cause global agony as con- 
veniently as that which we possess to- 
day. I have no doubt but that others 
are harboring the same apprehensions 
as I, and this letter is only calculated 
to make these general thoughts audi- 
ble. This is an appeal for action, in- 
dividual but concerted along useful 
lines. Since engineers, as practical 
scientists, hold the reins to atomic 
power, they are ‘the unacknowledged 
legislators of the world.” If together 
they are unwilling to acknowledge 
their duties, we are left only with the 
comfort that Heaven might help. 
-F. M. 
Edinburgh, Scotland 


Gas Plating Process 


Telegram to the Editor: 


Appreciate full information source 


availability dry plating process de- 
scribed page seven January issue. Con- 
sidering application chromium to 
spring steel subject to severe cyclic 


stresses where embrittlement due elec- | 


trochemical plating hazardous. 
—Stuart H. HAHN 
Dalmo Victor Co. 
Ed.—Request telegraphed to Common- 


wealth Engineering Co. of Ohio, de- | 


velopers of new process, whose reply 
was: 
We know that chromium can be de- 
posited on spring steel by means of 
the Gas Plating process, but we 
would like to evaluate your problem 
thoroughly before advising. ..... 
—Hans G. BELITz 
Sales Engineer 


Torsional Spring Design 
To the Editor: 


I suppose the principle aim of nom- 
ography is to secure time and labor 
economy in calculations. In accord- 
ance with this purpose I studied the 
nomogram on torsional spring design 
in the September issue of PRODUCT 


ENGINEERING. I gathered from the | 


instructions and the numerical example 


\ 
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WARD LEONARD 


RHEOSTATS 


Finer Control, Smoother 
Control and Longer Life 





because of solid 
rectangular contacts 


The greater number of solid rectangular contacts gives 
Ward Leonard multi-step rheostats finer control with 
smoother contact arm operation—and with all the ad- 
vantages of the Vitrohm construction. 

The solid metal contacts, connected to the resistance 
element by a patented Ward Leonard method and em- 
bedded in vitreous enamel—assures a mechanically and 
electrically perfect joint for long and constant service. 

Write for Rheostat Catalog. Ward Leonard Electric 
Co., 63 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


PR eel- EE ngneoed Coitiols 


RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 














jt DRAIN PLUGS 


TRAP ABRASIVE "WILD METAL” 


®The powerful magnet 1n a Lisle Mag- 
netic Drain Plug attracts and holds 
abrasive “Wild Metal” that flakes off 
moving parts and circulates in the lu- 
bricant. These minute, razor-sharp 
particles accumulate under the best 
conditions, through normal wear, Trav- 
eling through the oil system, they cut, 
grind and gouge in bearings and race- 
ways—break down precision tolerances 
and prove a major cause of excessive, 
premature wear. 

Specify Lisle Magnetic Plugs in place 
of ordinary drain or fill plugs to TRAP 
this “Wild Metal” before it shortens 
bearing life in the equipment you 
make. 

Sample Magnetic Plugs for testing 
Purposes will be sent without 
charge. WRITE for free samples 
and interesting application data. 


LRESGLE (vy 


811 EAST MAIN STREET e CLARINDA, 


PROLONGS 
THE LIFE of 
BEARINGS 


AAA 





IOWA 
Makers of Lisle Ridge Reamers and a Full Line of Automatic Tools 
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given that the author is using the chart 
for calculating the stress caused by a 
definite torque applied to a spring 
made from material of definite size 
and mechanical properties. But it 
would be more interesting to know 
how the chart could be used to design 
a new spring. 

I believe that the author is remiss 
to the extent that he neglects to take 
certain important factors into account 
namely, inside and outside diameter 
of the spring and the factor of safety 
The latter is dependent upon the ten 
sile strength of the material used 

Since the published nomogram gives 
no consideration of these factors, the 
designer can only guess at a mean di- 
ameter for the spring. But in order 
to obtain the diameter of spring wire 
it is necessary to know the permissible 
stress, or the ratio of the tensile 
strength of the spring material to the 
factor of safety. Tensile strength of 
a spring wire, howev ef. is not constant 
but varies with the diameter. 

While I was trying to use this nom 
ogram, I noticed a mistake in the fun 
damental stress formula which renders 
the chart virtually useless. The fiber 
stress formula is: 

c= 10 = 


and not S§ = 1.02TC 
Applying the correct formula to the 
solution of the numerical problem as 
published, the maximum fiber stress 1s 
290,000 psi and not 29,000 psi as 
given by the chart which was — 
ently composed on the basis of a faulty 
formula. -VictoR TATARINOV 
Consulting Engineer 
Pilsen Czechoslovakia 
To the Editor 
I should like to reply to Mr. Tatar- 
inov’s objections to my chart on tor- 
sion springs. It is true that tensile 
strength does increase considerably 
with finer wires. The author was only 
concerned with the graphical represen- 
tation of the formulas. The chart, 
therefore, does not include a factor of 
safety. Since designers differ on their 
choice of other practical variables, these 
were not incorporated in the chart. 
Mr. Tatarinov is right about the 
arithematical error of ten that I made 
in the chart as it appeared in the Sep- 
tember issue. The graduation on S° 
should be ten times what they are; and 
with this the case, these values become 
too high for practical use. The remedy 
is to leave them as they are, but drop 
scale r, vertically 4.83 inches. 
I hope that with these explanations 
the chart is now useable. 
Cart P. NACHOD 
Nachod & U. S. Signal Co., Inc. 
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By | Truarc saves 5 minutes, 9 cents in materials 
per unit without re-design of electric sanders 
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OLD WAY 


Special 4" cap screw and “%4-28 fibre-insert 
nut holds idler arm and pulley assembly on 
Model A3 “Take-About’” Sander, Porter- 
Cable Machine Company. 


NEW WAY 


Simple 44" C.R. shaft, grooved in automatic screw machine, equipped 
with Waldes Truarc Retaining Rings. Bowed external ring (#5101-25) 
at top exerts resilient pressure taken up by Standard external ring 
(#5100-25) at bottom. Assembly is secure against vibration, can be 
easily taken apart and re-installed many times with same Truarc rings. 





Every sander through the production lines costs 9 
cents less for materials, requires 5 minutes less labor 


tion, too. Wherever you use machined shoulders, nuts, 
bolts, snap rings, cotter pins—there’s a Truarc ring 


—with just the simple change from cap screw and nut 
to Waldes Truarc rings by Porter-Cable Machine 
Company, Syracuse, New York. The change to Truarc 
required no new. design, no alterations in castings, 


that does a better job of holding parts together. All 
Waldes Truarc Retaining Rings are precision engi- 
neered, remain always circular to give a never-fail- 
ing grip. 


but just the reappraisal of old methods. Send us your drawings. Waldes Truarc engineers 


Truarc can help you cut costs and increase produc- will be glad to show how Truarc can help you. 
































ee ee 
1 Waldes Kohinoor, Inc., 47-10 Austel Place PN-4 i 
i Long Island City 1, N. Y. i 
WALDES 1} Please send 28-page Data Book on Waldes Trucre Jj 
_aw fl Retaining Rings. t 
| oe 
Name. I 

3 1 - 
ail cause ; Title 
whi 1 Company ! 
- . REG. U. S. PAT. OFF. i ‘ 
RETAINING RINGS |“ : 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 1 City. Zone. State. * i 
WALOES TRHUARC RETAINING RINGS HAE PROTECTED BY U.S. PATS. 2,302,948, 2,026,454, 2,416,852 AND OTHER PATS. PEND. be mem me eee ad 
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FLEXIBLE SHAFTS 


Wherever power drives or remote contro] are re- 
quired, you can depend upon us to produce the 
Flexible Shafts that will meet the exact specifica- 
tions. We have years of experience in manufactur- 
ing flexible shafting for all types of industry. If we 
do not have what you require in stock, we can 
make shafts to your specifications. Our engineers 
will be glad to work out your problems without 
{~ obligation. 


ELECTRONICS AUTOMOTIVE 


4 














AIRCRAFT 


y re 
Mia Es 
Many new uses for flexible shafts that carry power around any corner have been 
developed by our engineers . . . in machine shops, electronic, automotive, aircraft, 


in all industries where power drives or remote control are 
required. Write for Manual P. E. 














F. W. STEWART MFG. CORPORATION 


4311-13 RAVENSWOOD AVE. CHICAGO 13, ILL. 
WEST COAST BRANCH: 431 Venice Blvd.;. Los Angeles 15, Cal. 











Spur—bevel—spiral—zerol—worms 
and worm gears—racks—sprockets. 
All are precision cut on up-to-the- 
minute equipment exactly to your 
specifications. Prompt quotation upon 
receipt of your sample or blueprint. 









E. B. SEWALL MANUFACTURING CO. 


696 Glendale St. 


i 





St. Paul 4, Minn. 
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NEW BOOKS 





The Manufacture of Glass 


L. M. ANGus BuTTERWORTH, Fellow 
of the Society of Glass Technology, 274 
pages, 6$ x 84 in. Published by Pit- 
man Publishing Corp., 2 W. 45th St., 
New York, N.Y. $6 


A learned study dealing with the 
history and development of the glass 
industry from the work of the early 
Egyptians to present days methods as 
practiced in countries all over the 
world. The book is conveniently 
broken down into sections covering: 
History, compositions and propetties, 
plants and machinery, manufacturing 
processes and products and uses. 

The reading matter is illustrated by 
sixty-seven pictures concerned with the 
art of glass making from the days of 
Pompeii to the modern spinning of 
Fiberglas yarn. Notable chapters dis- 
cuss optical glass, scientific glass, the 
evolution of sheet glass manufacture 
and the ways in which architectural 
glass has been used. An additional 
section of this book contains a brief 
study of the geographical distribution 
of the glass industry. The author 
has shown a generous amount of 
esthetic taste in the chapter on stained 
glass which follows that noble art 
trom its origins to its decline 


Elementary Physical Metallurgy 


EpwarbD G. MAHIN, Head of the De- 
partment of Metallurgy, University of 
Notre Dame. 276 pages, 54 x 84 in. 
Published by Remsen Press Div., 
Chemical Publ g Co., Inc., Brook 
lyn, N.Y. $6 

The author has used the well-rec- 
ognized fact that the principles that 
are fundamental to the physical metal- 
lurgy of the iron-carbon alloys are 
also fundamental to other metals. For 
this reason the book has a unity that 
it would probably lack had the em- 
phasis not been placed on ferrous 
metallurgy. A little mental interpola- 
tion can direct the manifested prin- 
iples into the realm of other materials. 

The first five chapters investigate 
metallorgraphy, mechanical properties 
of metals, pyrometry, the iron-carbon 
system, and crystal space lattices. Con- 
cise and fairly detailed accounts of 
hardness testing and pyrometry aug- 
ment the more fundamental discus- 
sions 

In the last half of the book atten- 
tion is centered upon mechanical de- 
formation, grain size, thermal threat- 
ment, cast irons, surface hardening and 
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As these heavy press frames 

attest, Steel-Weld Fabrication has 

been developed to a fine art by Mahon 

craftsmen .. . this is true of any type of 

welded steel base, frame, or heavy machinery 

part produced in the Mahon plant, regardless of 

size, shape or weight. The Mahon organization is also 

fully equipped to handle heavy machine work of all types 

up to unusual dimensions. These facilities and highly 

skilled craftsmen, backed by a staff of design engineering 

experts, assure you of a source which will produce for 

you a better, smoother appearing job, embodying every 
advantage of Steel-Weld Fabrication. 


7,88 &@. Cc. MAHON COMPANY 
Detroit 11, Michigan 


Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 
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lladium, or their alloys, 


Uniform contact resistance 
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a ; and other electro mechanical device 


i to 
pleased to make recommendations 


ments, potentiometers, 


Our engineers will be 
meet your requirements. 
quotations to cover your 





Low noise level 
Selected temper 
Mechanical strength 
Corrosion resistance 
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4 These rings are now being use 
& 
S 
7 
3 
2 
® 


= 
Make 


for essential wearing quality 


d in special electric motors, 
Radar, and fire control instru- 


We would also be pleased to submit 


specifications. 
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E. MAKEPEACE COMPANY 


Main Office and Plant 


NEW YORK OFFICE 
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Attleboro, Massachusetts 


CHURCH ST © CHICAGO OFFICE 


non-metallic inclusions. The author 
has consistently digested the material 
so that it is comprehensible to begin- 
ners—this is even true of the more ex- 
haustive treatments of thermal analysis 
and phase diagrams. Nowhere is the 
writer garrulous, and, as a result, many 
subjects are covered in a few pages. 
The slimness of this volume should 
be a concern only to those who believe 
that a box car is needed to house a 
diamond. 


Principles of High-Polymer 
Theory and Practice 


Atois X. SCHMIDT avd CHARLES A. 
MARLIES. 743 pages, 64 x 94 in. Pub- 
lished by the McGraw-Hill Book Co., 
330 West 42nd St., New York 18, 
N.Y. $7.50. 


The authors, who are connected with 
the Chemical Engineering Dept. of 
the College of the City of New York 
and who have had a good deal of prac- 
tical experience in this field, present 
in this book a guide to the underlying 
rinciples of plastics materials. This 

k gives a comprehensive treatment 
of the fundamental principles, con- 
cepts and ars applicable to all 
| materials of high molecular weight, 
| including plastics, rubbers, fibers, sur- 

face coatings, adhesives, or wood 
products. A broad coordinated ap- 
proach has been maintained through- 
out, to provide a basic understanding 
of the formation, properties, manu- 
facture and application of high poly- 
mer materials. 

After introducing the subject by 
defining the basic concepts of high 
polymers, the following topics are 
discussed: Molecular forces, special 
behavior of high polymers, polymer 
formation and modification, structures 
of high polymers, solubility and mole- 
cular weight relations, rheology, mold- 
ing and manipulation, and mechanical 
and electrical properties. Throughout 
the volume, comparison with metals 
is stressed. 


Standard Handbook for 
Electrical Engineers 


ARCHER E. KNOWLTON, Editor-in- 
Chief and R. M. ScHoop, Assistant 
Editor. Eighth Edition, 2,311 pages, 
94 x 6 in. Published by McGraw-Hill 
Book Co., Inc., 330 W. 42nd St 


New 
York 18, N. Y. $12 


The new edition of this handbook 
has incorporated all of the wartime 
developments in the electrical field 
that are in any way capable of com- 
mercial application. The combined 
work of over 100 electrical engineer- 
ing authorities, this handbook includes 
systems and measurements, materials 
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TAPPING 






















FOR THE 
SPECIFYING 
ENGINEER 


@ Design and production engi- 
neers realize the extreme 

importance of intelligent fastener 

selection. It is of primary interest to the 
designer, for instance, that fasteners 

have the holding power and durability to with- 

stand strains and stresses imposed upon them. The 
production man insists upon quick-assembling 

fasteners with high torque strength. Fumbling 
and material waste cannot be tolerated. 





BINDING Lamson & Sessions Tapping Screws offer a happy 
HEAD combination of these ‘‘musts’’— plus a wide 
READS selection of heads with slots or recesses in carbon 
= sme or stainless steels. All heads are available with 
on for quick, “A”, “B”, or “C” type threads. 
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“One Dependable Source for All Fastener Needs” 


Make Lamson your headquarters for Tapping 
Screws, and be assured of trouble-free uniformity 
from a dependable source of supply. 
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THE LAMSON & SESSIONS COMPANY 


General Offices: 1971 West 85th St., Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio * Birmingham * Chicago 


SEMS 40CK NUNS 


STOVE BUSS LAG BONS WASHERS RIVETS 
TAPPING SCRONS ROPE CUPS SET SCREWS PLOW BONS 
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WANT MORE INFORMATION 
on any of these fasteners? 
CHECK —and CLIP this strip. 


LAMSON LOCK NUTS: Econom 
ical, vibration- proof. Can be 
re-used repeatedly 


ti é 
SEMS: Tapping and Machine 
Screws with Lockwashers 
attached. 


COTTER PINS: Sceel, Brass. Alu- 
minum and Srainless Steel 
p< BOLTS: Including | 


Bolts, Eye Bolts, Hook Bolts, etc 


LOK-THREAD STUDS: Thread 
locks and seals in standard 
tapped holes 


{= 


PLASTIC INSERTS: To yourspec- 
ifications... in production 
quantities 


= =, 
AIRCRAFT FASTENERS: AN Bolts, 
Nuts, Screws, Studs and Cotters. 


"1035" CAP SCREWS: Hi-Ten- 
sile heat-treated stecl 


The Lamson & Sessions Company 
1971 W. 85th St., Cleveland 2, Ohio 
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Wire Rope Clips: 
Hi- Center 
saddles, ex- 
tra-strength 
U Bolts 
















































GUESS 


what 
fastenings 
are used for? 






Do you recognize these HOLTITE fastenings? 
Guess what industry uses each of them, 
Check yourself by the list below. 


CONTINENTAL mekes them all and thousands more 


Of all the 400,000 varieties of fastenings that literally hold our indus- 

tries together, Continental makes a large proportion marketed under 
the famous HOLTITE trade name. -» Most of them are standard — screws, 
nuts, and bolts for every use in every industry. Others like the well-known 
HOLTITE-Sems and HOLTITE-Phillips screws are patented specialties and the 
famous HOLTITE-Thredlock, Locktite and Tap screws were first designed and 
produced by HOLTITE. Sometimes a fastening engineered by (¢4 HOLTITE 
for one industry finds an unexpected use in another. Often a HOLTITE- 
Engineered fastening will replace several parts that a manufacturer is using. Why 
not discuss your fastening requirements with a Continental Sales-Engineer. He 
will focus on your requirements all the broad industrial-fastening experience and 
ingenuity of Continental. 
HOLTITE products, lowering their cost and broadening service. 


ENGINEERED FASTENINGS FOR PRODUCT ENGINEERS 


A HOLTITE-Phillips Type “H” Brass Tap (coarse thread— 
patented slotted point) Screw designed to eliminate taps and 
tapping operations in fastening polystyrene refrigerator 
assemblies. 

BHex-head lag screw, a special development for fastening 
metal to wood in aircraft assemblies 

CSpecial shaped screw to hold sections of home utensil in 
alignment by small lug at end of thread. Assures proper as- 
sembly of utensil after cleaning. 

DHOLTITE-Phillips Set Screw, used in assembling glass 
panel store fronts. Eliminates driver damage to costly pol- 


#~ Remember Continental is constantly improving 


This Trademark ished panels. Screws made of Aluminum, Stainless Steel 
InI@ Ik Ty T NE or Silicon Bronze to prevent staining. 
T. M. REG. U-S. PAT. OFF. 


meons mode by — CONTINENTAL i 
vi SCREW COMPANY — 
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and methods, authoritative standards, 
and new developments in equipment 
from all fields of electrical engineering. 

New developments included in this 
edition are radar and associated micro- 
wave techniques; nuclear energy; in- 
duction and dielectric heating; new 
elastomers and plastics and new stand- 
ardizations. The sections on conduc- 
tors, generators and transformers, are 
completely revamped. 

The scope of this handbook is indi- 
cated by the following representative 
section headings: Illumination, indus- 
trial and commercial power, electric 
heating and welding, wiring design, 
commercial and industrial buildings, 
electronics and electron tubes, codes 
and standard practices, prime movers, 
power transmission, power distribu- 
tion, properties of materials, electro- 
chemistry and electrometallurgy. 


Paint and Varnish Technology 


Edited by William von Fischer. 509 
pages, 94 x 6} in. Published by Rein- 
hold Publishing Corp., 330 W. 42nd 
St., New York 18, N.Y. $8. 


Although this book is written pri 
marily for the manufacturer or formu- 
lator of industrial finishes, it is, how- 
ever, a great interest to the user. It 
presents a complete survey of the 
chemistry, formulation, manufacture 
and applications of paints, varnishes, 
lacquers and enamels. Originating as 
a series of lectures at Case Institute, 
it can be adapted for text book use. 
Throughout the book the emphasis 
is on technology aspects, giving in- 
formation on such subjects as ex- 
posure tests, viscosity, film properties, 
hiding power, special applications and 
surface preparations. 

This book can serve as a single vol 
ume survey of the complex field of 
finishes, since the literature in the 
organic protective coatings field is 
limited. Numerous illustrations, charts, 
tables of data and biographical refer- 
ences are included 


Process Engineering 


WittiamM = H.. Scuutt, President, 
W. H. Schutt Associates, Industrial 
Engineers. First Edition. 304 pages, 
6 x 93 in. Published by McGraw-Hill 
Book Co., 330 W. 42nd St., New York 
18, N.Y. $4 


By process engineering the author 
means that phase of industrial engi- 
neering which interprets the methods 
and procedures of manufacturing an 
article economically. It includes: de- 
termination of the best sequence of 
operation, the tools and fixtures to 
be used and their cost, designation 
and type of equipment. Furthermore, 
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ELECTRO DYNAMIC MOTORS 





Extra Care at “The Heart of the Motor” 
Assures You Longer Service, Greater 
Operating Dependability 
ELECTRO DYNAMIC INDUSTRIAL MOTORS are 


built in a wide range of types and sizes... 1 to Every E.D. industrial motor receives specialized attention at the windings 


250 H.P. Shown above is an E.D. Drip Proof —"the heart of the motor.” This extra care and superior insulation mate- 


Industrial Motor. For use under ordinary indus rials give Electro Dynamic motors the plus qualities of great reliability 
trial conditions not requiring protection from and long life 


splashing liquids or from atmosphere laden with 


iw ah din. E.D. motors have long been known for staunch dependability in the 


toughest of all power installations—aboard great ships at sea, under unbe- 


lievably severe operating conditions. Now the fine craftsmanship and 

sturdy construction features of these famous E.D. marine units have been 

Other Types of incorporated in a versatile new line of E.D. industrial motors, designed to 
bring to your electric power installations the same stamina and trouble- 


ELECTRO DYNAMIC free performance that have characterized E.D. products since 1880. 


Get the facts on Electro Dynamic industrial motors. You'll be amazed 


Industrial Motors that such rugged, carefully made motors can be competitively priced! 


Write today for illustrated literature. 


c 





SPLASH PROOF aa ban A a 
For installation where the motor is For dirt-laden atmospheres, espe- For use in exceptionally dirty at- 
subjected to splashing liquid or hos- cially where the installation requires mospheres, particularly when metal- 
ing down for cleaning. a motor of compact dimensions. lic dust is present. 








ELECTRO 
DYNAMIC 


Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 


Industry is learning what marine engineers have known since 1880 


ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 
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the process engineer should record 
certain information that will enable 
the manufacturer to establish a selling 
price on the article, as far as the proc- 
essing cost goes. 

In many plants the process engi- 
neer’s duties are synonymous with those 
of the estimator. Most estimators, says 
the author, lack the knowledge and 
experience for determining the proper 
tools and fixtures for the operation. 
The process engineer is one whose 
knowledge and experience of shop 


SPARKLING 
tools, production methods and ma- B - | G HT | 
chinery enables him to establish cor- 


rectly and scientifically an estimated ae | 
manufacturing cost of an article. The 
production engineer is the man in the | 
shop who follows the procedure out- 
lined 

The first seven chapters cover the 
general subjects with which the proc- 
ess engineer must be familiar. Esti- 
mating, power press work, drawing 
operations, determination of proper 
drawing operations, drawing presses, 
visualizing movements for estimating, 
and tool and die costs 

The remaining fourteen chapters are 
devoted to an analysis of power press 
operations, machining and assembling 
operations on fourteen different prod- 
ucts. Numerous sketches and a great 
many curves are given. Calculations 
are shown step by step 
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@FirsT DrawinG Pencit MADE 


keeps zinc plate 


STAIN FREE, 





IN 17 DEGREES-6B 59H Z 
@FirsT IN PerrormMAnce / 
oF RST /Iy UNIFORM QUALI 








OMSBURY NEW JERSEY 











N 


The RIGHT pencil for the RIGHT job 
COMPANY 


KOH |. NOOR PENCIL 











FOR 60 Years Top Arms7s, Aqwirecrs. Eneineers HAVE AGREED THAT 


KOH-I-NO 





A careful study of this book should 
enable the reader to get a good idea 
of the methods and applications to be 
used in processing material. 


Evaluation of Residual Stresses 


K. HEINDLHOFER. 196 pages, 5 x 8 
in. Published by McGraw-Hill Book 
Co., Inc., 330 W’. 42nd St., New York 
a N.Y. 94. 


A well-known metallurgist has pro- 
vided this material on the nature, de- 
tection, measurement and analysis of 
residual stress. It is a practical book 
to enable the student to use various 
recently invented instruments such as 
electric strain gages, to study residual 
stress, and to interpret the results with 
accuracy. 

The first chapter is devoted to a 
study of the nature and significance 
of residual stress. To clarify the limi- 
tations of stress analysis as imposed 
by the nature of the material, the 
second chapter is devoted to the struc- 
ture of metals, and the textures caused 
by various forming techniques The 
significance of crystalline structure and 
the elastic properties of crystalline ag- 
gregates, homogeneities and other set 
factors causing a serious deviation in 
isotopes are explained 


Because it economically gives lasting, 
chrome-like brightness to zinc or cadmium 
plate, Iridite Bright is the final finish on 
hardware for The Cleveland Welding 
Company’s famous Roadmaster Bicycle. 


Shop-wise, Iridite Bright offers many 
advantages: a simple chemical dip, ease 
and speed of operation, non-electrolytic, 
requires only usual plating shop equipment 
and operators. And you get uniform con- 
sistent results from manual or automatic 
processing operation. 

A few of the many applications for Iridite 
Bright include wire products, such as 
baskets and refrigerator shelves, electrical 
parts, such as radio chassis and speaker 
frames, and many other zinc or cadmium- 
plated parts or assemblies. 





Other Iridites provide amazing corro- 
sion resistant finishes and excellent 
paint adherence for all zinc and cad- 
mium surfaces—die-cast, galvanized or 
plated 











Does this give you any ideas for your own 
products? Then write today for descriptive 
folder and samples. Or send your product 


samples for free processing. 


ALLIED RESEARCH 


PRODUCTS, INC. 








and manufactured by the most modern type of machinery to 
meet the most exacting requirements. Uniform, accurate 
grading in all 17 degrees. Long Wearing. Unsurpassed 


Breaking Strength. Opaque (Perfect Reproduction) 


Ask For #/500- 


Why KOH-I-NOOR? Because it's professionally designed, 





Quantitative treatment of strain and 
stress and their interrelation in simple 
and complex combinations is explained | 





West Coast Licenseo— 
L. H. Butcher Co., Los Angeles 23, California 
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| ‘He NEW Stokes completely auto- 

matic 741 molding press makes 
many kinds of plastic parts at lower cost 
than any other press. 

This is the latest addition to the com- 
plete line of Stokes presses for plastic 
molding work. Parts and quantities not 
previously considered practical for fully 
automatic molding are ideal for the 
NEW Stokes 741. 

The 741 is not just a press . . . it’s vir- 
tually a plant, completely automatic and 
self-contained. Labor costs are negli- 





gible. One man attends 6 to 10 machines 

. and the watchman can look after the 
night shift. 

Authoritative records of customers’ 
costs show that the Stokes 741 is pro- 
ducing a wide variety of parts at remark- 
ably low cost. 

Send your sample parts or blueprints 
to us for free analysis of adaptability 
to automatic molding. 

F. J. Stokes Machine Company = 
5900 Tabor Road, Phila. 20, AIS 
dedeorins 


Pennsylvania. 


Stokes makes Semi-Automatic and Automatic Molding Presses, Plunger Presses, Clos- 
ure Presses, Preforming Presses, Industrial Tabletting and Powder Metal Presses, 
Vacuum and Special Processing equipment, Water Stills and Special Machinery 






















Large or 
small parts, 
simple or 
complex, a 
few or a mil- 
lion, can be &F 
economically > 
molded on F 
Stokes fully 5 
automatic 
plastics 
presses. 
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Designed to do the Job 


Wheels and Axles are our business, and our 
engineers are well qualified to recommend the most 
efficient assembly for your product. 


Our factory is modern and tooled for low 
cost production. We have supplied manufacturers in 
many different industries for more than 50 years. 


Standard or Special, ELECTRIC Spoke-type 
or Disc Wheels are built for most types of portable 
equipment. 

Send us your specifications and we will 
submit our recommendations. 


tHe nicht BALL 


Let Strom Help You 


Not only in precision ball bearings, but 
in countless other places, Strom has 
found that the right ball will do the 
job better. Maybe your problem can 


be solved with the use of the proper ical accuracy, perfection of surface, 


ball. Why not take it up with Strom 


Strom has been making precision quality, there’s not a better ball made. 


STEEL BALL CO. 


, Cicero 50, Illinois 


1850 So. 54th 






ve. 


anufa e 
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metal balls for over 25 years for all 
industry and can be a big help to you 
in selecting the right ball for any of 


your requirements. In size and spher- 


uniformity and dependable physical 





in the third chapter. The fourth chap- 
ter describes the mapping of residual 
stresses, and introduces the latter part 
of the book which is devoted to the 
detection and measurement of residual 
stresses. Stress detection by the use 
of Mathars’ method, by the evaluation 
of residual stress by sectioning accord- 
ing to Rosenthal and Norton, and 
X-ray diffraction methods are de- 
scribed. Residual stress determination 
by brittle coating is covered briefly 
Chapter Six includes mechanical strain 
gages and X-ray diffraction techniques. 
Chapter Seven gives several examples 
of experimental stress analysis for the 
detection of residual stresses. 

This little volume packs a great deal 
of useful information for one who 
wishes to get a good understanding 
of the nature and detection of residual 
stresses. The text includes references 
to many of the significant papers in 
this field. 


Practical Considerations 
in Die Casting Design 


Published by The New Jersey Zinc 
Co., 160 Front St., New York 7, 
N.Y. 246 pages 6x 9 in. $3. 


There have been so many generaliza- 
tions made about die cast products 
and techniques that at times the de- 
sign engineer must feel inclined to 
shy away from specifying this method 
of production, even though a compet 
ing method costs more, limits the rate 
of production, or requires additional 
finishing and assembling operations. 
He is told what not to do, but not in 
such practical terms that he can apply 
the information to his own specific 
problem 

For example, he is told that walls 
should be thick enough to resist the 
loads applied in service, yet thin 
enough so that material is not wasted 
in producing the part. But what. are 
the recommended minimum and max- 
imum limits? He is told that large 
variations in wall thicknesses may 
cause stress concentrations and break- 
age at the juncture of the two sections. 
But suppose that both heavy and thin 
walls are required in the part? What 
then? 

In preparing the book “Practical 
Considerations in Die Casting Design’”’ 
engineers of the New Jersey Zinc Co. 
were not satisfied with mere general- 
izations, and as a result have prepared 
a text that discusses the pried prob- 
lems encountered by the designer in 
practical and specific terms. Each 
chapter includes a discussion of such 
problems, sets up the advantages and 
limitations of different methods of 
solution, and shows by photographs 
and drawings what has been done by 
leading die casting manufacturers in 
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STEEL TUBE A200UC7S Co. 


” en 


JIORS: Stee! Sales Corp.. Detroit, Chicago, St. Louis, Milwaukee, Indianapolis and Minneapolis— Miller Steel Co., Inc., Hillside, N.J.—C. L. 
Hyland, Dayton, Ohie—Dirks & Company, Portland, Oregon—James J. Shannon, Milton, Mass. ce Steel Co., Los Angeles, Calif.—American 
Tubular & Steel Products Co., Pittsburgh, Pa.—Strong, Carlisle & Hammond Co., Cleveland, Ohio—Drummond, McCall & Co., Litd., Toronto, Canada. 
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DUAL PURPOSE EXTRUSION 


on Chdmoal 
DUAL TEMP REFRIGERATOR 


* FUNCTIONAL . . . To ‘‘seal in'’ special fluid insulating material 
* DECORATIVE . . . To add more beauty and “buy appeal" to 
the product 


Functional application plus decorative design . . . utilized 
by means of an aluminum extruded shape, formed to 
dimensional contour and finished by the Alumilite process... 
ready for assembly in mass production . .. remember... . 
aluminum extrusions will not warp or tarnish, they maintain 
dimensional stability . . . are odorless . . . non-toxic and do 
not absorb moisture. 
CONSIDER THE ADVANTAGES: We are receiving more and 
more inquiries for applica- 
tions of fabricated aluminum 
extrusions. Check your prod- 
ucts for possible uses. Your 
inquiry will receive our 
prompt attention. 





1215 Monroe, N.W., Grand Rapids, Mich. 


“SHAPES ARE OUR BUSINESS” 
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the country. Consequently, the book 
is easily read, copiously illustrated, and 
packed with practical data for both 
the product designer and the tool de- 
signer. 

The introduction, Chapter 1, is a 
review of the general considerations 
in the design of die casting. Chapter 
2 is a discussion of section thickness 
Other chapter headings are: Where 
Intricity Is An Asset; Ribs; Fins, 
Beads, and Bosses Add to Utility of 
Die Castings; Cores Are Assets in Dic 
Castings; When to Use and When 
to Avoid Undercuts; Fillets and Edges ; 
Wheels, Gears, and Cams; Where 
and Why Die Cast Threads Are Used ; 
Fastening Expedients; Inserts in Re 
lation to Die Casting Design; How 
Design Affects Flash Removal Cost; 
Piercing and Forming Possibilities; 
How Design Influences Polishing 
Costs; and Appearance Factors, In- 
cluding Decorative Features and Let- 
tering 

It is apparent that the book is an 
important supplement to the tech- 
nical literature on die casting. While 
the designer may not find all the 
answers to all of his problems in this 
one volume (such a book would be 
impossible to write) he cannot help 
but obtain ideas that will aid him in 
solving most of them. 


Handbook of Plastics 


H. R. Simonps, A. J. WEITH and 
M. H. BiGELow. Second edition, 
94 x 63 in., 1,511 pages. Published 
by D. Van Nostrand Co., Inc., 250 
Fourth Ave., New York 2, N.Y. $25. 

The new edition of this handbook 
was made necessary by the many valu- 
able developments of the war years 
that have been translated into com 
mercial production. In fact, a com 
parison of this edition with the first 
edition would furnish an index to the 
rapid growth of the plastics industry 
The full text of the new edition has 
been largely rewritten 

In this book, plastics are covered 
from raw materials to finished prod 
ucts, including details of the manufa 
turing methods for the raw materials 
and the machines and processes that 
are used to fabricate the finished prod 
ucts. The plastic materials themselves 
ire discussed thoroughly, with the 
specific properties that determine their 
applications. This information is given 
for all the commercial plastics, textile 
fibers, rubbers and elastomers, natural 
resins, films and sheetings, laminates 
and plywoods, coatings, adhesives and 
other related materials. 

In addition, there are valuable sec- 
tions on plastic patents, cost account- 
ing in the plastics industry and the 
chemistry of plastics. There is a large 
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Corrosion 
Resistance 


Easy Fabrication 


Electrical @ No other metal serves your requirements like copper 
Conductivity where copper’s unique combination of characteristics 

are needed. That's why so many designers and manu- 
Thermal facturers say, ‘So much more value for so little 
Conductivity extra.’’ No other copper can offer you more quality 

and uniformity than genuine Hussey Copper. Why not 
Lifetime apply Hussey Copper’s versatile characteristics tc your 
Durability design problems? 


Lasting Beauty a G. HUSSEY and co. 
Our 101st Year (Division of Copper Range Co.) 


Rolling Mills and General Offices: Pittsburgh, Pa. 


Hussey Warehouses carry complete stocks of Copper and Brass Products 
1848-1949 . Pris ” 
for Prompt Shipment. 
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To Improve YOUR Product 


Seedy SEALIMASTER 


BALL BEARING UNITS 


















SealMaster 
Pillow Block 


It is the exclusive combination of 
design features that has made SEAL- 
MASTER ball bearing units essential 
on all kinds of industrial equipment. 
SealMasters are improving the per- 
formance of such products as air 
conditioning equipment, textile ma- 
chinery, conveyors, road machinery, 
machine tools, oil field machinery, 
farming equipment and many others. 
Engineering data, dimensions and 
load ratings on the SEALMASTER 


line furnished on request. 


Because — 


1. Permanently Sealed— Patented 
centrifugal flinger seal pro- 
longs bearing life by excluding 
dirt and retaining lubrication. 


n 


. Self-Aligning—Bearing unit, 
with seals, is independent of 
the housing. Seals are not dis- 
torted by shaft misalignment. 


wo 


. Pre-Lubricated—Factory-lubri- 
cated, all SealMasters are 
shipped ready for installation. 


4.No Housing Wear—Patented 
locking pin prevents rotation 
of outer race and positions 

bearing for re-lubrication. 


5. Quiet Operation— is as- 
sured by combination of 
deep-grooved lapped 
ball races and balls and 
felt-lined seals. 






1. Cartridge 
Units 


2. Flange Units 


3. Flange 
Cartridge Units 


Write us for YOUR free copy 
of SealMaster Catalog No. 845 


BtARING/———orvision 
STEPHENS-ADAMSON 


@ RIDGEWAY AVENUE, AURORA, ILLINOIS 


LOS ANGELES, CALIF © BELLEVILLE, ONT 


Factory Representatives and Dealers 
ta AU Principal (ities 
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glossary and list of trade names, for 
the guidance of the newcomers in the 
plastics field. 


What Good Are Standards? 


ELEVEN AUTHORS. 48 pages, 84 x 11 
in., paper covers. Published by Amer- 
ican Standards Association, Inc., 70 
East Forty-fifth St., New York 17, 
N. Y. To nonmembers of ASA, $1; 
to members of ASA, 75 cents. 


Series of papers presented at the 
1948 annual meeting of the American 
Standards Association. The discussions 
include: Legality of standardization; 
standardization work of the Munitions 
Board; the functions of standardiza- 
tion in purchasing, manufacturing, and 
marketing; and the importance of 
standardization to wholesalers, retail- 
ers, consumers and manufacturers. 

The titles of papers, and their au- 
thors, included in the publication are: 

Is Standardization legal?; by John 
F. Sonnett. 

How the Munitions Board Is Co- 
ordinating Army, Navy, Air Force 
Standards; by W. John Kenney. 

Is Standardization an Engineering, 
Purchasing or Production Function?, 
by W. P. Kliment. 

Interrelation of Standardization and 
Purchasing Activities; by Arthur J. 
Beck. 

Methods of Evaluating Savings from 
Standardization; by William Floyd. 

Practical Answers to a Practical 
Question—What Good Are Stand- 
ards?; by Earl O. Shreve. 

What Good Are Standards in Speci- 
fying and Purchasing Manufacturing 
Materials?; by Vincent de P. Goubeau. 

What Good Are Standards in 
Manufacturing?; by Harold L. Hoef- 
man. 

What Good Are Standards in Mar- 
keting?; by R. C. Sogge. 

What Good Are Standards to 
Wholesalers and Retailers? ; by Gerald 
C. McDonald 

What Good Are Standards to the 
Ultimate Consumer?; by Carol Willi 
Moffett 


Rocket Propulsion Elements 


GEORGE P. SUTTON, Supervisor, Pro- 
pulsion Development North American 
Aviation, Inc. 294 pages, 6 x 84 in. 
Published by John Wiley & Sons, Inc., 
140 Fourth Avenue., New York 16, 
N. Y. $4.50 

This book was written to present the 
basic elements and technical problems 
of rocket propulsion and to describe 
the physical mechanisms and designs 
of rocket propulsion systems. Emphasis 
has been placed on the practical treat- 
ment of subject matter by we 
examples, illustrations and tablulate 
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IT’S SHARON STAINLESS 
FOR WORKABILITY, TOO 


Where intricate forming, deli- 
cate workmanship, and high 
finish are factors, Sharon Stain- 
less Steels are unsurpassed. 
Many manufacturers of fine 
etched metal ware have found 
that Sharon Stainless works 
easily — takes a uniform etch 
— and comes to a bright finish 
with a minimum of labor. 

Whether it’s a beautiful serv- 
ing tray—or a weather-resist- 
ing truck sign — you can’t beat 
Sharon Stainless for endur- 

ing beauty, everlasting 

wear, and easy fabrication. 


SHARON — A Great Name in 
STEEL — An Even Greater Name 4 
in STAINLESS \ 


SHARONSTEEL 


of 



















with 





In golf, low score makes the champion. With bearings, 
low score in quietness is evidence of the championship 
anti-friction performance. These scores are obtained by 
measuring, in a scientific radio sound test, Anderons of 
sound of the ball bearing in operation. Recently Hoover 
ball bearings were sound tested in competition with four 
other nationally known makes. Three hundred and fifty 
ball bearings, of the same sizes and quality, were tested. 
Hoover Ball Bearings with Honed Raceways scored 24 
Anderons lower than the nearest competitor! Would 
such championship performance, at a reasonable cost, 
add to the value of your product? A request, on your 
letterhead, will bring you a copy of the Hoover Engi- 
neering Manual. 


America's Only Ball Bearing With Honed Raceways 


wins in the 
BALL BEARING open 


Honed Raceways 


HOOVER 


x 


HOOVER BALL AND BEARING CO. ANN ARBOR, MICH. 


data of current interest. National 
security restriction has limited the data 
presentable in such a work as this, but 
to most engineers it is believed that 
the included information is newly in- 
terpreted and applied ; 

A knowledge of elementary physics, 
chemistry, mechanics and thermo- 
dynamics ts presupposed Chapters are 
devoted to definitions, liquid rocket 
propellants, motors and feed systems, 
testing and solid propellant rockets. 
Greater stress is applied to liquid pro- 
pellant rockets than to solid propellant 
units, but the thermodynamic, thermo- 
chemical and ballistic principles, as 
presented in Chapters 3, 4 and 8, apply 
to both types of propellants. A chap- 
ter is devoted to the history of rocket 
development from 13th — century 
Chinese variety to the late American 
models. References for further study 
are given at the end of every chapter. 


Introduction to Gas-Turbine 
and Jet Propulsion Design 


C. A. NorMAN, Professor of Machine 
Design, and R. H. ZIMMERMAN, AS- 
sistant Professor of Mechanical Engi- 
neering, both of Obio State Uni- 
versity. First edition. 286 pages, 6 x 9 
in. Published by Harper & Bros. Pub- 
lishers, 49 E. 33rd St., N.Y. $5. 


The authors realized that in writing 
this work they were offering informa- 
tion in book form upon a subject that 
is undergoing tempestuous develop- 
ment. This book has been composed 
strictly as an introduction to the de- 
sign problems facing the future of 
jet-propulsion and gas turbine design 
It is meant for students and for pro- 
fessional engineers who wish to fur- 
ther their knowledge in a field of 
science that is becoming more and 
ire a part of their daily lives 
Although the subject of jet-propul 
sion lends itself to exploitation of the 
spectacular, the authors of this volume 
felt that scientific success rested on 
far firmer grounds than pulp fiction 
entertainment. Consequently, they have 
presented engineering advancement in 
these fields as a series of design prob 
lems and solutions. Mathematical 
omplexities have been avoided and 
material is presented in a simple and 
concrete manner. A _ knowledge of 
thermodynamics is the most important 
prerequisite. 

Almost seventy-five percent of the 
book is devoted to the design of the 
various elements of a gas turbine. 
Combustion chambers, compressors, 
construction materials and general de 
sign considerations are explained and 
illustrated. Aircraft power plants are 
discussed with clarity, but of course, 
national security restrictions have lim- 
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your output! 


GEROTOR 1500 P.S.I. HYDRAULIC 
2:1 CYLINDERS have a piston rod 
about twice as large as standard cylin- 
der rod size. The larger rod reduces oil 
displacement, permitting it to retract 
at twice the speed that it extends. This 
speed-up shortens cycle time, allowing 
the rod to extend again quickly, there- 
by accomplishing more work! 


This faster speed is gained with a saving in size 
of motor and pump which would otherwise be re- 
quired. 2:1 cylinders may also be employed to gain 
identical retracting and extending speeds, as well 
as to support larger loads where straight linear 
motion is used 


TYPICAL HI-LO CIRCUIT 
FOR HYDRAULIC PRESSES 


This circuit illustrates a press application where rapid speed and low 


Available in 6 standard mountings: Foot, Trun- pressures are required for the major portion of the stroke and high 
nion, Center Line, Blind End Flange, Rod End pressures are required for the “‘squeeze’’ portion of the stroke. The 
Flange, and Clevis; in 10 bore diameters; in any output of both the low pressure high volume pump (2) and the high 


stroke up to 96”: and with cushioning. pressure small volume pump (1) is directed to the hydraulic cylinder 


; at a low operating pressure. When sufficient work load builds up, 
Remember—Gerotor Hydraulic Cylinders have 


Keeper ring design, permitting the cylinder to be 
rotated to convenient pipe connection. 


pressure in the system increases and the model 8826 pilot operated 
unloading valve unloads the output of pump (2) while the output 
of pump (1) is still directed to the cylinder. Direction of piston 


travel is controlled by model 5170 4-Way control valve. The horse 
—— power requirement for this type of circuit is much less than if a single 
pump of sufficient volume and pressure for the application were used 
GEROTOR MAY CORPORATION 
DEPT. PE-4 


} ¢ BALTIMORE 3, MARYLAND 
amc 
WHEN YOU APPLY HYDRAULIC 


ou flavwit, GEROTOR 


AIR AND HYDRAULIC VALVES AND CYLINDERS, MYDRAULIC PUMPS, MOTORS AND PUMP UNITS 


Send for Catalog Section 
No. 103 illustrating and de- 
scribing all types and sizes of 


Gerotor Hydraulic Cylinders 
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WRITE on your company letterhead for 
complete information on FASCO “Cus- 


tom Engineering Service, 


DIRECT FACTORY ENGINEERING SERVICE—Extensive 
motor technology, accumulated through years of 
Fractional H. P. Motor engineering and manufac- 
ture brought to your own plant by our experienced, 
factory-trained engineers. 


RIGHT PRICE—To allow widest margin in pricing 
for competitive selling... FASCO “Custom En- 
gineering Service” utilizes the economy of a basic- 
ally standard production line motor . . . custom 


engineers it to fit your special needs. 


EFFICIENT PERFORMANCE—So important to the 
. proved by FASCO’S 


continuing success and growth .. . 


success of your product ee 
attained by 
building the maximum in quiet, economical, 
trouble-free operation into motors for many thou- 
sands of products that have served users with full 
satisfaction. 


FASCO QUALITY—Adds an extra measure of value 
to your product. Every step in the manufacture of 
FASCO Motors .. . from raw stock to final test 

. is under rigid uniform control of the most 


precise instruments and methods, 


DEPENDABLE MANUFACTURER—Not a giant plant, 
nor a small one. But a medium-size (250,000 sq. 
ft.—1,000 employees) well-established reputable 
manufacturer you ean depend on for delivery as 


well as for quality of product. 








and catalog. 


j ASCO INDUSTRIES, INC. FRACTIONAL HP SHADED POLE | 500 to 1 8 


Formerly F. A. Smith Manufacturing Co., Inc. 
ROCHESTER 2, 





MOTORS 
N. Y. ane 
BLOWERS 


















ited the amount and details that are 
presented. Turbojet, ramjet and prop- 
jet engines are treated with enough 
detail to suffice as an introduction to 
their design and operation. The in- 
terior ballistics, combustion tempera- 
tures, acceleration and time of ascent 
of rockets are treated in terms of mod- 
ern investigation to give the reader 
the basic principles and problems 
which confront man, who will some 
day hitch his wagon to a star 


Motion and Time Study 


RALPH M. BARNES, Professor of In- 
dustrial Engineering and Director of 
Personnel, College of Engineering, 
University of lowa. Third Edition. 
540 pages, 6 x 93 im. Published by 
John “iley & Sons, Inc.. Fourth Ave., 
New York 16, N.Y. $5 


The third edition of the standard 
book by Dr. Barnes has been completely 
revised and five new chapters have 
been added. Shortly before publica- 
tion of this edition, the author com- 
pleted a survey of leading factories 
to determine the most successful mo- 
tion and time study techniques and in- 
corporated his findings into this text. 

New material is included on the 
following topics: (1) process analysis, 
(2) gang process charts, (3) activity 
harts, (4) man and machine charts, 
(5) rating opevator performance, (6) 
effect of practice, (7) motion and time 
study training programs 

An excellent picture of the scope 
of this book is given in Fig. 1, which 
is a pictorial outline of the contents 
Major subjects covered are: (1) Find- 
ing the most economical method, (2) 
standardizing the operation, (3) de- 
termining the time standards, (4) 
training the operator. Under the first, 
three subjects are covered: (a) Proc- 
ess analysis, done by process chart, by 
flow diagrams and gang process charts; 
(b) equipment utilization, done with 
the activity charts and man and ma- 
chine charts: (c) operation analysis, 
done with the operation chart and 
mico-motion study or simo-charts 

Under “Standardizing Operations,” 
written standard practice is given 

“Determining the Time Standards,” 
is covered by time studies, production 
studies and random check delay 
studies 

Standard data is given under ele- 
mental standard data and fundamental 
motion standard data Training the 





Designing For Economical 
Production 


SEE THE JUNE ISSUE 
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OPERATING C057 
THE WARM MON7H4s, / Pee 








COLD WATER 
INTAKE 


HOT WATER 
SUPPLY 


Efficient CHROMALOX Electric Heaters 
eliminate expensive coal or oil fired steam- 
boiler operation during the months boilers 
are not used for plant heating. 

These easy-to-install Heaters connect to 
the water tank . . . or directly to water- 

utilizing equipment for ‘‘made-on-the-spot”’ 
¥ hot water. Automatic or manual controls 


AUTOMATIC 
CONTROL 


assure a plentiful and dependable supply 
at low cost. 

CHROMALOX Circulation Heaters are 
also used for pre-heating cheaper fuel oils, 
heating oil-jacketed processing equipment 
and superheating steam. In fact, these and 
many other CHROMALOX Electric Heaters 
can do hundreds of heating jobs in your 
CHROMALOX plant more efficiently and at less cost. 
CIRCULATION 

HEATER 


ChIROMALOK 


Lleclré treat ror Modern Industry 


EDWIN L WIEGAND COMPANY * 7535 THOMAS BOULEVARD © PITTSBURGH 8, PA 
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THESE ADVANTAGES. 
ARE YOURS WITH 
CHROMALOX 
ELECTRIC HEAT 


1. EFFICIENT heat when and 
where you need it. 


y ECONOMICAL initial 
cost; low operating and int 
nance costs. 





3. ACCURATE temperature 
control holds heat within desired 
limits, maintained thermostatically 
or manually. 


4, WIDE SELECTION to meet 


your specific heat requirements. 


S. PROVED performance in 
the shops, laboratories and offices 
of leading industrial plants. 


6. BETTER process, production 
and product—uniformly high in 
quality. 


7. NATION-WIDE organize- 
tion of Application Engineers to 
give you practical ‘‘on-the-job” 
assistance. 


WANT MORE KNOW-HOW? 


Send for Catalog No. 42 
on CHROMALOX Electric 
Heaters; the useful booklet 
of application ideas ‘'100 
Ways to Apply Electric 
Heat’, and the address of 
CHROMALOX Application 


Engineer serving you. 











The trained hand of Hassall offers you: 





HASSALL cold-heading may solve your immediate special part prob- 
lem... Special nails, rivets and threaded parts made in diameters from 
132” to 3/8”—lengths up to 7”...Rivets 3.32” diameter and smaller 
@ specialty...also small threaded blanks...Variety of metals, finishes 
and secondary operations... Economy, quality and quick delivery in large 
or small quontities...Your inquiries answered promptly... ASK FOR FREE 
CATALOG...3-color DECIMAL EQUIVALENTS WALL CHART free on request. 


JOHN HASSALL INC 420 OAKLAND STREET 
’ = BROOKLYN, N.Y. 


Manufacturers of Cold-Headed Specialties—Established 1850 





PECUL WAILS RIVETS SCREWS, 





@stas 





i» vour ANSWER 


IS NOT HERE » 


WE CAN PROVIDE IT 


HERE» 


Your problem may already be 
solved by one of Esco’s spec- 
ially designed units. If not, over 
35 years of experience and a 
highly trained staff will provide 
a new unit to meet your indi- 
vidual specifications. 








Lectric Soecialty Ca 


170 SOUTH STREET, STAMFORD, CONN 








SEND FOR 
CATALOG 
46-1 





Specialists in high-frequency, high-speed motors and power supplies 
ELECTRIC MOTORS - GENERATING PLANTS * GENERATORS 
MOTOR GENERATING SETS > DYNAMOTORS + CONVERTERS 
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Operator” is taught through instruc- 
tion sheet technique. 

The chapter on the preparing time 
study program is excellent, and the 
chapter on training the operator is very 
practical. The appendices include a 
preview of the work method program 
showing the method of presentation, 
whether by demonstration, slides or 
charts or motion pictures, and giving 
references including page designations 
A similar complete training program 
is also given in another — 
Sixty- eight problems for students are 
given in the back of the book, and an 
eight-page bibliography is includec 
There can be no doubt that the autho 
has done a very thorough, comprehen 
sive and practical job on this subject 


Jigs and Fixtures 


Frep H. Cotvin, Edstor Emeritus of 
AMERICAN MACHINIST, and LUCIAN 
L. Haas. Fifth Edition. 404 pages 
6x 9} in. Published by McGraw- _— 
Book Co., Inc. 330 W. 42nd St., Neu 
York 18, N.Y. $4.50 


This is the latest revision of this 
standard guide covering the various 
aspects of design and use of jigs and 
fixtures. It brings standard data up 
to date and adds new standards and 
new ideas on airplane fixtures, fixtures 
for mass production, and on special 
fixtures for railway shops 

The text is divided into six sections 
These are: Standardizing fixture de 
sign; details in fixture design; accuracy 
of drills; methods for production; 
handling large assemblies; and _tool- 
room fixtures. Many types of jigs and 
fixtures are shown in actual use and 
suggestions are given for various fix- 
ture problems 


Principles of Physics— 
111—Optics 


Frances W. Sears, Professor of 

Physics, Massachusetts Institute of 

Technology, Third Edition, revised. 

369 pages 6x 9 in. Published by Ad- 

dison-Wesley Press Inc., Cambridge 
Mass. $6 


This volume was designed as a 
physics textbook for engineers and 
students of engineering. It includes 
descriptive, pictorial and mathematical 
explanations for the basic optical phe- 
nomena, and presents problems of 
physics from the standpoint of engi- 
neering practicality. 

A number of changes have been 
made in this edition. The order of 
presentation in the chapter on lenses 
has been rearranged so that, without 
sacrificing generality of approach, a 
detailed discussion of thick lenses can 
be omitted if desired. The chapters 
on physical optics have been largely 
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Fawick Air-Ring 
Clutch or Brake 
Type E 


Time-wasting clutch adjustment down time is practically 
eliminated on Fawick-equipped machines. The moving 
parts of this Fawick Clutch—the rubber-and-fabric pneu- 
matic tube and the friction shoe assemblies—adjust auto- 
matically and compensate for wear. 

The smooth engagement action of this Fawick Clutch 
eliminates sudden shock loads which damage machinery. 
Controlled torque starting can be obtained with a simple 
modulating air valve. This type Fawick Clutch is ideally 


suited to continuous slip applications. 


For specific recommendations for your 
machines, write to our Engineering De- 
partment today. Address Dept. PE. 


ENGAGED POSITION 
Expanding under force of compressed air, 
the rubber-and-fabric tube smoothly en- 
gages the clutch with the precise degree 
of grip required by the job. 
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Fawick Airflex Clutch and Fawick Air-Ring 
Brake conversion for Bliss Model 6C Press. 








Dual Fawick Air-Ring element used as Slip 
Clutch on Heavy Duty Strip Winder by Steel 
Equipment Co., Cleveland, Ohio. 





3 Fawick Air-Ring elements used for Swing 
and Crowd Retract Clutches on Marion Type 
362 by Marion Power Shovel Co., Marion, O 





Releasing air through the instant-acting Fawick 
Quick Release Valve promptly and fully dis- 
engages the clutch, lets it ride completely tree 
without drag, or mechanical contact 


DISENGAGED POSITION 
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This FREE BOOKLET 





SEND FOR 
IT TODAY 








THE $7, 
LET) 
sPancriecee ELECT RIG TIME 


MA 
Se ee MUSErrs 


Select the STANDARD Timer you need 
from this folder. You'll save time because 
it tells you all you want to know about 





z Timers . . . money because when you in- 
& stall a STANDARD you can be sure you've 
2 got the world’s most dependable and rug- 
( ged timer. 


‘%, STANDARD Precision Timers 
z measure elapsed time intervals 
from .001 seconds to 1000 
hours — with accuracies as low 
as .0002 seconds — starting, 
stopping and resetting auto- 
matically. Wherever time 
measurement is vital to any of 
: your plant operations, insist on 
. STANDARD Timers . . . you 
a can't go wrong because they 
won't go wrong! 





r= 7) == MAIL THIS COUPON TODAY —=—=—=— 
TIT The STANDARD ELECTRIC TIME CO. 


95 Logan Street, Springfield, Massachusetts 


FOUNDED 1884 


so send me Bulletin 153 which gives more information about Standard 
imers. 


Name 
Title 
Company 
Address 


ice ceceneaemanianieeeeneieeeenenel 
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rewritten. The limit of resolution of 
an optical instrument has been given 
a more unified treatment, and the 
letter symbols have revised to accord 
with current practice. 

The fourteen chapters form a sys- 
tematic course of study ranging from 
the nature and propagation of light 
to an explanation of the “science of 
color”. Intervening chapters discuss 
such subjects as polarization, interfer- 
ence, diffraction, photometry and ther- 
ma! radiation. 





How to design for quicker assembly 


See June Product Engineering 





Quality Control in Industry 


JoHN G. RUTHERFORD. First Edition. 
197 pages, 53 x 9$ in. Published by 
Pitman Publishing Corp., New York, 
N.Y. $3.50 


The author believes that there is a 
need for a text showing how to apply 
the general principles of quality con- 
trol through an organizational setup, 
as well as how to use specific statistical 
techniques themselves. This book will 
give the man with little industrial qual- 
ity control experience an overall pic- 
ture of the functions of a quality con- 
trol division or department, as well as 
simplified information and data on 
the various statistical methods. 

The first part of the book is de- 
voted to the organization of the qual- 
ity control department. It includes the 
economics, the determination of eco- 
nomical quality control, the quality con- 
trol department costs, reports and 
records, and the personnel training. 

The principles of statistical methods 
ire explained in the following sec- 
tions: Inspection, process control, and 
specialized applications. Each have 
been given in theory and detailed pro- 
cedure. A final chapter discusses the 
practical applications of _ statistical 
methods. The author also points out 
the problems and potential troubles 
in operating a quality control program 
in an industry 


Power System Stability 


ipWARD W. KimMBaRK, Professor of 
‘lectrical Engineering, Northwestern 
Iniversity. Volume I. 355 pages, 
1x 81 in. Published by John Wiley 
G Sons, Inc., F urth Avenue, New 
York 16, N.Y. $6 


~ 


dl 


This is the first of three volumes 
treating the subject of stability of 
alternating current electric power sys- 
tems. It covers the elements of the 
stability problem, the principal fac- 
tors affecting stability, the ordinary 
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Methacrylate Damper Handle 
Enhances as it Identifies 


New 7Zcxc7e Convector 


Surrounded by metal...a single prism 
of crystal clear, precision-molded me- 
thacrylate! The right design touch — the 
right material choice — and the right use 
for it! It serves as a Damper Handle, car- 
ries the name ‘‘Modine’’ engraved into 
the slanted under-surface in such a way 
as to repeat itself by reflection. Regard- 
less, therefor, of the Damper angle, the 
name ‘Modine’ stands out in sharp, 
clearly readable relief! 

lt measures up in every way to the 
“exquisite appearance’ factor—and to all 
if other requirements set forth in the speci- 
fications entrusted to our production by the 
Modine Manufacturing Company of Ra- 
cine, Wisconsin 


One of the many models 
in the new line of Modine 
Convector radiation . . 
the practico!l approach to 
modern heating. 
Consolidated invites the opportunity to 
| apply its know-how to all-industry’s cus- 
|} tom molding problems. Experienced 
sales engineers are readied to re- o 

! spond to your inquiry. Contact our eS ¢ 0 n S 0 | | ‘a if e 
nearest or home office. ‘ 

| MOLDED PRODUCTS Corporciion 
~ 309 CHERRY STREET, 


SCRANTON 2, PA 

















W% Photographs reproduced herewith were loaned through 
courtesy of Modine Manufacturing Company, Racine, Wisconsin. 





PRODUCT DEVELOPMENT - MOLD DESIGN + MOLD CONSTRUCTION + PLUNGER MOLDING + TRANSFER MOLDING + INJECTION MOLDING + COMPRESSION MOLDING 
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simplified methods of making stability 
calculations and illustrations of the 
application of these methods in studies 
which have been made on actual power 
circuits. 

Two different phases of the question 
of power system stability are dealt 
with. The first embraces the methods 
of analysis and calculation to deter- 
mine if a given system is stable when 
subjected to a specified disturbance. 
The other phase concerns the exami- 
nation of the effect of various factors 
on stability, and a consideration of 
measures for improving stability. 

This treatise should prove useful 
not only to readers seeking an under- 
standing of power system stability but 
also to those desiring information on 
related topics. Such topics include a-c 
calculating boards, fault studies, cir- 
cuit breakers, protective relaying, syn- 
chronous machine theory, exciters and 
voltage regulators, and the solution 
of non-linear differential equations 











YOU HAVE THE ANSWER TO 
MANY TOUGH MATERIALS PROBLEMS 


200 Designs For Lower Cost 


SEE JUNE ISSUE 





Radio Fundamentals 


° ARTHUR L. ALBERT, Professor of 
Ir you use an Ace hard rubber corab, you have a materials Communication En 





neering, Oregon 

° ° . _ Pm 7 State Colle ge 595 pages, 6x 9 in 

testing lab right in your pocket, for a good comb has to meet specs py). hy McGraw-Hill Book Co. 

that are tough! Inc. 330 W’. 42nd St.. New York 18, 
N.Y. $4.50 


It’s light and thin, but shows amazing strength in taming knotty hair Covering the basic acoustical and 


* . . ect 7 7 } - 
and surviving 6-ft. falls. It gets covered with oil, doused regularly —_¢!*\'tical principles of radio, this book 
: : is intended primarily for students who 


in hot water and sterilizing chemicals, yet a genuine hard rubber are non-electrical majors. An engineer 


with some training in elementary elec 

comb lasts for yes trical theory will find the text helpful 
: — . in understanding the broad field of 
I's a good example of fabricating, too. It starts as a molding. The radio, including the most recent de 


teeth are machine-cut. Finally, a series of grinding and polishing velopments 
: ; , The major topics treated are acous 
operations give it that smooth, satiny feel. ee sali clecie. tentmeienlen Ynes 
and cables, vacuum tubes, rectifiers, 
amplifiers, oscillators, amplitude and 
combs. It shows you why Ace hard rubber is preferred in thousands frequency modulation and detection, 
: : transmitters, receivers, and antennas 
Ample coverage is given to television 
practice and theory. For review, sev 
eral chapters are devoted to the basic 
electrical theories of greatest impor- 
tance in the study of radio. Numerous 
applications of the fundamentals are 
included to illustrate the lessons under 
discussion. A summary, review ques- 
tions and problems follow each 
chapter. 

The increasing application of elec- 
tronics to equipment design and 
manufacturing techniques makes a fun- 
damental knowledge of radio essential 
to all engineers. This book will be an 
MERCER STREET © NEW YORK 13. N.Y. asset to any engineer's library 


Best for nearly 100 years, there still is no other material as good for 


of parts for machines, appliances, automobiles, 






furniture, etc. Other important Ace plastics also 
available. 


Write for helpful Ace Handbook 
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FAST OPERATING 


as high as 400 cycles per minute. 


@Y/LARGE ORIFICE AREA 


results in fast exhaust, minimum 
restriction to air flow. 


@y/ POSITIVE SEA! 


by line pressure. 










@/SIMPLICITY OF DESIGN 


removing end plugs permits 
replacement of piston poppet 
assembly — n° need to disturb 
piping oF to move valve from 
position —"0 “down time”. 


@y/cCONOMICAL TO OPERATE 


current consumption 1.2 amps. at 
110 volts—60 cycle. 


4 i0NG SERVICE ASSURED 


many Ross valves installed more 
than 20 years ag° are still in 
active service. 


y/smALL AND COMPACT 


appreciated where space islimited. 


& Aut PARTS 
ILLUSTRATED HERE 


non-corrosive metals. 
tr is the FO 
UR-WAY —34" 
@/ ACCURATELY MACHINED ot AQ ; Y Y f : *h” Capacity 
and all parts interchangeable. f ; , Py 
7 of Ea THRE . 
ate) A TYPE AND SIZE E-WAY 
FOR EVERY PURPOS normall 
\. ‘puttoe OVER 100 DIFFE ; y open, or normally closed 
dees FFERENT MODELS * FOUR-WAY d 
a th an 
WA Al Te “3 e FOU R-WAY, Five 
‘a Wags FOOT CONTROL may be had in a", ¥/a", 1/2" port. 
\% > %e', 2" and %" pipe size 


RIESE VE Bross ovornyvaive co] 


BRI 
DLE FOR AIR HORSEPOWER = 120 E. Golden G 
; en Gate Ave., 


























Detroit 3, Mich. 
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NEED MORE “DRIVE” IN 
YOUR DESIGNS? 


cm 
TYPICAL REX CHABELCO APPLICATIONS 


Rex Chabelco Chains in this sugar mill deliver 
efficient sert espit ugar 
juices and shock load 


Rex Chabelco Chains are used on this shovel t 
assure efficient operation because of the severe 


Shock loads and adverse operating conditions. 


| 


Rex Heavy Chabelco 
++. for heavy loads 
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Rex Light Chabelco... 
for moderate loads 


»)% 


» 











F YOU'RE designing equipment that 
must operate under heavy loads... 
that is subjected to severe shocks and 
stresses, the Rex Chabelco Line of Chains 
and Sprockets is “made to order” for you! 


Specifically designed for drive service 
where loads are heavy and speeds moder- 
ate, these husky steel chains deliver more 
H.P. per dollar ...are low in initial and 
operating costs. Often a Rex Chabelco 
Chain, in single or double strand, will 
handle loads that would require triple or 
quadruple strands in other types of chain. 


Where service is exceptionally severe 
... where equipment must operate under 
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Rex Universal Chabelco ... 
heavy loads at higher speeds 


RIVE AND CONV 


for 


conditions of dirt, dust and temperature 
extremes, a Chabelco Chain will keep go- 
ing when other driving mediums would 
soon fail. Designed-in clearances between 
working parts enable it to operate effi- 
ciently under these conditions and to 
accommodate minor misalignments. 


Many sizes of standard Rex Chabelco 
Chains and Sprockets are becoming in- 
creasingly available. For all the facts on 
how they can help you put more “drive” 
in your designs at the lowest overall 


cost, call your Rex Field Office or write 
Chain Belt Company, 1715 West Bruce 
Street, Milwauxee 4, Wis. 


Rex 3100 Series Chabelco ... shor? 
pitch chain for high-speed service. 


a on  / 

























Rex Champion Chabelco 
..- for extra heavy loads 





Step out front in the Product Parade 












You're off to a flying start—right from the drawing 
board—when design “specs” call for pre-coated 
Thomas Strip for metal parts. 

This versatile, ready-to-use strip steel sparks many 
a design improvement and production short-cut. 
And, it extends the economy of steel to many parts 
once made with more costly metals—while main- 
taining all utility and appearance advantages. Uni- 
form Thomas electrocoatings function either as 
the final finish, or as a ready base for further 
plating or painting. 

Whatever your product, pre-coated Thomas Strip 
can inspire dozens of new ideas for improving 
quality and cutting costs. Available coatings and 
types are listed below. 


THE THOMAS STEEL COMPANY - Warren, Ohio 
Specialists in Cold Rolled Strip Steel 
Electrocoated with Zinc, Copper, Nickel and Brass e 
Hot Dipped Tin and Lead Alloy e Lacquer Coated in 


Colors e Spring Steel e Alloy Strip Steel, S.A.E. Grades 
e Produced to Your Specifications 


FOR BETTER PRODUCTS... 
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FASTER... AT LOWER COST 








cast-to-form 
dies 


Easy machinability com- 
pared with steel, capacity to 
take a high polish in work, 
toughness to resist pressing 
stresses, and above all ability 
to resist abrasion—these 
qualities denote a good form- 
ing die. 

The use of Molybdenum in 
cast iron dies has now be- 
come standard practice, 
because it most economically 
attains these desirable prop- 
erties. 

One of the suitable compo- 
sitions is: 3.40% Total Car- 
bon, 1.40% Silicon, 0.80% 
Manganese, with 0.25% 
Chromium, 0.10% Vana- 
dium and 0.504% Molyb- 
denum added. 


This composition is one of 
many listings under “Dies” 
in our “‘Applications of 
Molybdenum Cast Irons” — 
an alphabetically arranged 
ready-reference booklet for 
busy foundrymen and _ for 
engineers—write for it! 


Climax Molybdenum Company 
500 Fifth Avenue wn 

New York City "iri 
Please send your FREE BOOKLET 


“Applications of 
Molybdenum Cast Irons” 








Name a hat ae 
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A MESSAGE TO AMERICAN 


INDUSTRY e 


74th OF A SERIES 


The Election of November 2, 1948 


GAVE NO MANDATE 
FOR SOCIALISM 


The President and those who support his legis- 
lative program have objected to the substance of 
my previous editorial, which appeared under this 
headline: “Now is the Time to FIGHT SOCIAL- 
ISM in Washington.” 


In that editorial I explained how Washington 
is poised to follow the disastrous policy of forc- 
ing industry to skimp on new plants and new 
equipment. That policy landed Britain in the 
numbing embrace of the Socialists. I cited the 
experience of Britain to show how such skimping 
on industrial tools can bring a nation to economic 
stagnation . . . and Socialism. 

The President, in his recent Jackson Day 
speech, brushed aside this warning . . . “They 
are again trying to frighten the people with the 
old worn-out bugaboo that Socialism is taking 
over in Washington.” Senator Francis J. Myers 
of Pennsylvania asserted that I was guilty of 
“warfare against any reasonable effort to keep 
our system of free enterpris¢ working.” 

These criticisms may be sincere. But they are 
not well-founded. 


I want to show why they are not well-founded 


by basing this editorial on Washington rather 
than Britain. 


In Washington the Administration has pro- 
posed a legislative program, the key parts of 
which would clearly put the country far on the 


road to Socialism. Let us see how. 
There are two steps in the process: 


First: The government by its taxation pro- 
gram undermines private industry so that it 
cannot provide itself with the necessary new 
plant and tools. 


SECOND: The government itself steps in to 
provide the plants and equipment that it 
has blocked industry from getting. That is 
Socialism. 


Here is how Washington is promoting Socializa- 


tion of the steel industry—and of other industries. 


Steel has been expanding its capacity and im- 
proving its equipment chiefly by plowing back 
its profits. During the last three years it has spent 
$1.4 billion for new plants and new tools. That 
was more than the companies had available from 
their own earnings. But profits provided more 


continued on next page 











than half of that money—more than $700 mil- 
lion. The remainder came from loans and from 
depreciation reserves set aside out of the earnings 
to replace worn-out equipment. 

Profits must continue to provide the funds 
needed to pay for the bulk of the steel industry's 
necessary expansion. That is because private citi- 
zens, their income slashed by heavy taxes, have 
not been willing to buy steel stocks even at prices 
ruinously low for the companies and their present 
stockholders. The stock market currently prices 
the mills and other facilities of the nation’s princi- 
pal steel-producing companies at far less than 
fifty percent of the cost of reproducing them. 

Let us take another example. Profits are essen- 
tial to expansion in the electric light and power 
industry also. This year private companies are 
planning to buy $2 billion worth of new plant 
and equipment. To do that without going over- 
board in debt, they must sell to the public some 
$300 million worth of common stock. A squeeze 
on their profits would make that sale virtually 
impossible. P 

For tens of thousands of small business enter- 
prises profits afford virtually the only practical 
source of funds for new equipment and expansion. 

In the face of these and many other examples 
that might be cited, what is the most effective way 
to prevent industry from re-equipping itself and 
expanding is capacity to meet our essential needs? 

Obviously, it is to cut down profits. And that 
is what the Administration is trying to do. The 
President has declared that steel prices are too 
high, and is demanding that Congress raise taxes 
sharply on all corporations. 

There you have the first step toward social- 
izing industry. 

Next comes step two. Have the government 
supply the tools and equipment which, by taxa- 
tion, it prevents industry from getting. 


The Administration has proposed legislation 
to carry out this second step. It is called the 





“Economic Stability Act of 1949,” for short, the 
“Spence Bill.” 

This bill gives the President the power to pro 
vide industrial facilities—in steel, power or any 
other industry —where he finds that a shortage 
is hampering or is likely to hamper the economy. 

True, the bill says that the government is not 
to construct new plants if private companies will 
do it through government loans, on terms pre- 
scribed by the President. That may be just one 
step short of complete socialization. But it is only 
a short step. And the Spence Bill authorizes the 
government to take that step. 

By itself, the Administration’s “Stability Act” 
sounds harmless enough. It would have the gov- 
ernment build plants only as a last resort. But it 
provides also that if private enterprise cannot 
turn out all the goods the country needs, the 
government can and should step in and provide 
the equipment to do it. 

Now, take that power together with an Ad- 
ministration tax program that undercuts the abil- 
ity of private enterprise to supply the new plants 
and equipment it needs out of its own earnings. 
That combination promotes government owner- 


ship and operation of industry. 


And that is Socialism. 


The American people, of course, have the right 
to live under any system they choose—Capitalism, 
Socialism, Fascism, Communism, or what-have- 
you. But before Socialism or any other “ism” is 
imposed upon us from above, the people should 
know the facts. If this editorial shall have con- 
tributed in some small degree to that end it will 
have served its purpose. 


The election of November 2, 1948 gave no 
mandate for Socialism. 





President, McGraw-Hill Publishing Company, Inc. 




















| Introducing... 5 revolutionary advantages 


that lower the cost of photographic intermediates 








ee 
Y, 








FIRST TIME... 


you can print a pho- 
tographic intermediate 


FIRST TIME. .”. 


» in your direct process -_- 
’ you can produce positive photographic inter- 


or blueprint machine 


- mediates directly from your originals—without 
... and develop it in : a 

. a wasteful negative step. The result every 
standard photographic : 


; , » is i y nse black photographic 
solutions. Kodagraph time is a print with dense black photogray 

, lines on a clear, non-curling translucent 
Autopositive Paper 


: : ~—; rmediate thi ‘es unifor 
brings you this advantage in the reproduction of base —an intermediate that produces iniform 


prints at practical machine speeds . . . that’s 


any drawing or record—whether it be translucent or rE cae . 
: photo-lasting” in the files. 


opaque ... old or new. 


r Kodagraph Autopositive Paper 


3 revolutionary advantages — you will agree... 
advantages that mean low cost protection for the thousands of 
dollars you have invested in engineering drawings. Learn 

all the facts about Kodagraph Autopositive Paper ...all the 
reasons why you or your local blue- 







printer can process it with substan- 
tial savings in time, labor, dollars. 


Mail coupon for FREE booklet 





Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N.Y. 


FIRST TIME... 


you can handle a photographic inter- 


mediate material in ordinary room ile o 
Please send me a copy of “The Big New Plus 


your booklet about Kodagraph Autopositive Paper, 
and the other papers in this new Kodak line. T have 
direct process blueprint contact printer equipment 





light—dispense with the darkroom! 
And processing is simplified still 

| further because Kodagraph 
‘ Autopositive Paper has wide latitude... 
is amazingly uniform from sheet to Nam Sane sai 


sheet, package to pa kage. Department 


Company 


“Kodak” is a trade-mark 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


Street 


: — Kodak 





ieee | 














QUAKER HOSE IS VACUUM “'PRE-TESTED” FOR STRENGTH 
OF WALLS...DURABILITY THAT CAN BE RELIED ON! 


If you specify Quaker Hose, you know it will be right. It must 
meet the most rigid ‘‘pre-tests’’ before it is shipped for installa- 
tion and use. Scientific pre-tests that subject hose to more severe 
usage than will ever be encountered in any plant...on any 
installation are conducted right in Quaker’s plants. 

One of these steps in ‘'pre-testing’’ Quaker Hose is shown 
above. A vacuum test that puts Quaker Hose through the paces 
to provide rubber products for any equipment and usage that 
are second to none in quality and performance. 

This is only one of the eighteen rigid tests that raw materials 
and finished products must pass before receiving the Quaker 
stamp of approval. Yes, "'pre-testing’’ of Quaker belting, hose 
and packings provides quality and long service...assures 
you of less time-outs, higher efficiency when you specify 
Quaker Products. 











PACKINGS THAT PRESERVE POWER BELTS THAT BOOST POWER 





Quaker Packings are 
pre-tested for size, 
shape and quality to 
assure perfect fit, long 
service, maximum 
power. 


Quaker’s complete line 
of transmission and 
conveyor belting for 
every industrial need, 
is completely pre-tested 
and service-proved to 
provide sure-grip 

less slip... more power. 


QUAKER RUBBER CORPORATION 


PHILADELPHIA 24, PA + New York 7 + Cleveland 15 + Chicago 16 + Houston | 


Western Territory 


QUAKER PACIFIC RUBBER CO. - San Francisco 10 + Los Angeles 21 + Seattle 4 
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Oilgear “Péccd Power’ 


Sawmill Carriage Drives 


One of hundreds of applications 


Oilgear Fluid Power equipment 
is used on many different types of 
machines and processes through- 
out industry. It is used to drive 
infinitely delicate process equip- 
ment as in photographic film 
making, printing on cellophane, 
maintaining the exceedingly 
thin web in paper-making or 
dyeing light rayon fabrics. 

It is also used where excep- 
tional speed control is needed as 
in the lumber industry. An Oil- 
gear Sawmill Carriage Drive is 
small, powerful, and self-con- 
tained. It can be coupled to a 
standard a.c. motor, a diesel or 
gas engine or mill lineshaft. Its 
simple, integral control lever 
gives the sawyer complete com- 
mand of the sawmill carriage, 
quick and selective control of 


carriage speeds, infinite speed 


control in either direction... 
hydro-dynamic braking with re- 
generative power that's inherent 
in the system, cushioned and 
shock-free. There is no possibil- 
ity of overshoot or runaway. 
Second, there’s no power 
plant, no auxiliary equipment, 
nogenerator set, nocomplicated, 
easy-to-get-out-of-order control 
mechanism. Nothing can hurt 
these battleship-built drive units 
which have proven successful for 
over a quarter century on other 
tough drives. Using available 
alternating current, you convert 
wood waste to profit instead of 
fuel, andneed nosteam engineer. 
Third, its operating mechanism 
is fully enclosed and automati- 
cally lubricated. No frequent 
servicing necessary. Merely 
change oil every 4 to 8 months. 











Oilgear 20 H. P. Two-Way Variable Speed 
Transmission for Sawmill Carriage Drive. 


Oilgear Fluid Power equipment is also 
used on gang saw feed rolls, set works and 
holding dogs, edgers, conveyors, veneer 
lathes, surfacers, hot plate presses and bal- 
ing presses. In the pulp and paper industry 
it is used on paper machine drives, calender 
drives, winder drives, unwinder drives, hold- 
down systems. 

Any machine designer, any manufacturer, 
can investigate versatile, profitable Oilgear to 
advantage. THE OILGEAR COMPANY, 1571 
W. Pierce St., Milwaukee 4, Wisconsin. 
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ONLY HELIOS* DRY DEVELOPING MATERIALS GIVE YOU: 


K&E QUALITY. Trusted by draftsmen and engi- 
neers for 82 years. 


K&E DEPENDABILITY. Your best assurance of 
consistent results in making positive line prints. 


Only when you use dependable materials can you get 
consistent results in making positive line prints. 


To be sure of absolute K &E standards in the color- 
forming components required for these dry diazo 
products, we established a new plant where we man- 
ufacture HELIOS materials exclusively. We not only 
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control and make the finished materials, but actually 
manufacture, from the raw materials, the image- 
forming chemical components as well. Thus HELIOS 
papers, cloths and films are the product of 82 years of 
K &E experience and K &E insistence on quality first. 


HELIOS dry developed materials cover a wide field 
of reproduction needs. They consist of opaque papers 
(black, blue and maroon line) and opaque cloth for 
working prints, besides transparent papers and cloth 
and clear and matte films, for intermediate originals 
(to use instead of originals). 
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For samples and full information about the HELIOS 


line and what it can do for you, ask any K &E Dealer 
or Branch or write us here in Hoboken, N. J. 


PARAGON* DRAFTING MACHINES TAKE 
WASTE MOTION OUT OF DRAWING 


The PARAGON Drafting Machine combines 
T-Square, triangles, protractor and scales, all in one 
single unit, controlled entirely by one hand. The 
scales glide into any position on the board. The 
lightest touch rotates them to the angle desired. 
You can draw all lines to exact length. 


The design of the PARAGON Drafting Machine 
assures permanent accuracy. The open center arm 
construction makes it practically impossible to dis- 
turb the band tension, which is properly set at the 
factory and needs no further adjustment. 


Let your K&E Dealer or Branch demonstrate this 
machine or write for full description to Keuffel & 
Esser Co., Hoboken, N. J. 
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LEROY* LETTERING AND SYMBOL 
DRAWING IS UNIFORM AND QUICK 


LEROY lettering and symbol drawing need no special 
skill or training. LEROY equipment offers a wide 
variety of alphabets and sizes, including Regular 
Gothic, Reversed, Condensed, Extended and Outline 
Gothic, Cheltenham, Greek, Isometric alphabets and 
ellipses, Electrical, Map and Welding symbols. 


K&E can make special LEROY templates with your 
own words, phrases, designs, 
symbols or trade marks. 


Ask your K&E Dealer or l y) 
any K&E Branch for Der S 


a demonstration or ~ - 
write to K&E, Ho- Pita. < oe 

«>, 
boken, N. J. for the “Ding peer, 

ey “Ply, on, 
LEROY Booklet. © Maz Men, 

YU, Stig, . “Maly 
*Trade Mark® “Big, Ney, 
~~ 











The short cut to production savings is 
as simple as that—you draw up the blueprints 
and Ostuco engineers and craftsmen will fol- 
low them exactly, producing a finished part or 
sub-assembly that will simplify your production 
operations, relieving production bottle-necks, 


increasing productive output. 


Oru: O's experienced engineers and 
skilled craftsmen are saving time and money for 
discerning manufacturers in every field of ir- 
dustry today. Why not check with the nearest 
Sales Office, to see if your product can be made 
better, at lower cost, with Ostuco Tubing, fab- 


ricated to meet your most exacting specifications? 


Here are a FEW of the things we can do with tubing: 


e, 
A 
| 27 


FLUTED ANGLE CUT 


NOTCHED THREADED 
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THE OHIO SEAMLESS TUBE COMPANY 


Plant and General Offices: SHELBY 7, OHIO 


Sales Offices: CHICAGO, Civic Opera Bidg., 20 North Wacker Or. 
CLEVELAND, 1328 Citizens Bidg. © DAYYON, 1517 E. Third Street 
DETROIT, 2857 E. Grand Bivd * HOUSTON, 927 A M&M Bidg 
LOS ANGELES, Scvite 3 70 So. Beverly Drive, Beverly Hills © MO 


LINE, 617 15th St. © NEW YORK, 70 East 45th St. © PHILADELPHIA, 

1413 Packard Bidg Sth & Chestnut © ST. LOUIS, 1230 North Main 

St. © SEATTLE, 3205 Smith Tower * SYRACUSE, 501 Roberts Ave 

CANADIAN REPRESENTATIVE Roilway & Power Corp., Ltd NEW 

GLASGOW, MONTREAL, NORANCA, NORTH BAY, TORONTO, HAMIL 
TON WINDSOR, WINNIPEG, EDMONTON, VANCOUVER 


INTERNAL UPSET 


SWAGED TAPEREO 
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ONLY *2iMp 
HYDRAULIC PUMPS 
GIVE YOU 


PRESSURE LOADING 


Pressure Loading is a Pesco patented principle of hydraulic 
pump design which utilizes pressure from the discharge of 
the pump to maintain a minimum end clearance between gear 
and bearing faces. This automatically compensates for wear. 

Pesco hydraulic pumps with Pressure Loading will not 
“freeze”? under normal load conditions. They have an 
unusually long service life. They require minimum mainte- 
nance. Do not require micrometer fits. They guarantee 
highest possible efficiencies under all operating conditions. 

Only Pesco hydraulic pumps have Pressure Loading. If 
the design of your product calls for the use of hydraulic 
pumps... or other hydraulic equipment . . . it will pay you 
to send for your copy of the free booklet, ‘‘Pressure Loading 
by Pesco’’. 


5 


4,- PRODUCTS +DIVISION 


0 97%! ---provid 


encies over a lon 


in a hydraulic —— 


es torque efficien 


This booklet explains 


ger service life! 


PRESSURE LOADING . .. write 
for your copy today. 


cies up to 90%! 
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OTHER ADVANTAGES 
OF PESCO PRESSURE LOADED 
HYDRAULIC PUMPS 


+ Provides uniform rate of fluid flow 


regardless of variations in load, in 
viscosity of hydraulic fluid, or in tem- 
perature. 


+ Permits use of smaller pump for a 


given installation. 


. Accomplishes more work per unit of 


energy expended. 








BORG-WARNER CORPORATION 
11610 Euclid Ave. - Cleveland 6, Ohio 


BW 
MANUFACTURERS OF BW 
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This cross section of a Haydon timing motor illustrates a few of th 

exclusive, patented features that make Haydon synchronous motors 

and timers the most accurate and dependable in the field. 

. Compact, sealed gear housing. 

. Shading coil construction gives high starting torque. 

Field structure gives balanced torque characteristics. 

Porous bronze graphite bearings filter lubricant to bearing surfaces. 

Shaft housing seals lubricant away from motor shaft — prevents 

pumping. 

Sealed reservoir for motor shaft lubrication. 

. Uniform reluctance ring rotor for uniform torque characteristics, 

rigidly held by spunover support. 

. Double bronze bearing on output shaft. 

. Lubricant carried by capillary attraction to each gear assembly 

individually, irrespective of mounting position of unit. 

. Protection against voltage surges with fold of insulation 

. Projection-welded field assures accurate air gap and rugged 
construction. 


Pon— 


-Oo Co NO Ww 


—« 


Comprehensive range of output speeds makes Haydon motors uni- 
versally adaptable. Many speeds available from stock in standard 
models. Write for our new Engineering Catalog covering all Haydon’s 
motors and timers. For an actual timing motor demonstration at your 
desk, request a call by your Haydon representative. 


WRITE 3116 ELM STREET, TORRINGTON, CONN. 


MANUFACTURING COMPANY, INC. 


CONNECTICUT 


pAeolt] ad tell tlag) 


TORRINGTON 


HARNESS TIME TO q 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 














BUYER'S 
MARKET 


«ees the 
new challenge 
to industry 


Yes. the buyer’s market 
is back again in many prod- 
uct lines ... sure to be back 
in all lines before this year 
runs out. 


So now. when you are 
probably concentrating on 
redesigning your products 
to sell successfully in com- 
petitive markets. we think 
you ll want as much help as 
we can give you in Design- 
ing for Lower Costs. 


The June issue of 
Propuct ENGINEERING will 
be completely devoted to 
this very important subject. 
Watch for it. This issue 
seems sure to seta new high 
mark in industrial pub- 
lishing. 


.over 70 editorial 
pages... 200 illus- 
trations. 

. over 100 ways to re- 
duce costs. with 60 
case histories 

. important contribu- 
tions from design en- 
gineers throughout 
industry 


PRODUCT 
ENGINEERING 
for JUNE... 


Designing for 


Lower Costs 
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A FIBERGLAS-insulated main 
drive motor on this “‘Electro- 
Cycle” turret lathe permits in- 
creased reversal capacity not 
possible with organic insulating 
materials, Product of: Warner 
& Swasey, Cleveland, Ohio. 














A FIBERGLAS -insulated motor 
in the ‘EUREKA Dispos-O- 
Matic” helps provide house- 
wives with a dependable, time- 
saving waste food disposer. 
Product of: Eureka Williams 
Corporation, Bloomington, III. 





A FIBERGLAS - insulated 
motor in this ‘Precise 40" 
hand tool makes it pos- 
sible to increase power 
from 1/7 HP to 1/5 HP 
without increasing the 
size of the motor frame. 
Product of: Precise Prod- 
ucts Company, Racine, 
Wisconsin. 





FIBERGLAS-insulated motor on the “‘LeTourneay Tournapull"’ loads, 
steers, turns and empties these giant earth movers. Motor depend- 
ability is important because they're operated under the toughest 
weather conditions. Product of: R. G. LeTourneau Inc., Peoria, Ill. 


Foremost designers and engineers are finding 
that Fiberglas-base Electrical Insulating Ma- 
terials help solve problems of motor size and 
weight . . . are specifying them to provide per- 
formance insurance against the damaging effects 
of heat, dust, vapors and most corrosive acids, and 
many other causes of motor failure. Even where 


electrical equipment is not called upon to perform 


*Fiberglas is the trade-mark 
(Reg. U. S. Pat. Off.) of Owens- 


under adverse conditions, they have found it’s 
good insurance to have the added protection of 
insulations having this inorganic-base material. 

Write Owens-Corning Fiberglas Corporation, 
Dept. 807, Toledo 1, Ohio, today for a copy of 
the ‘“‘Fiberglas Electrical Insulating Materials” 
manual. Branches in principal cities. 


In Canada: t iberglas Canada Ltd., Toronto, Ontario 





Corning Fiberglas Corporation 
for a variety of products made 


OWENS-CORNING 









of or with glass fibers. 
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A £oupleAen-thousandths play ... radial or end ... can be the * 


Lapped rollers of “Gauge Makers” ac- 


differenée between “Reject” and “OK”. That’s why Jones & 


curacy. 
Lamsgn wanted a spindle design that was as rigid as possible. @ No bearing adjustments required for @ 
Herg’s how cS engineers designed the spindle: A double wide range of speeds, feeds and depths 
row cylindrical roller bearing at the spindle nose—for maxi- of cuts. 
mum radial rigidity. A thrust bearing opposed by a radial ball @ Minimum “camming” action. 


bearing at the rear— giving axial rigidity @ Low friction—low operating temperature. 





9 QUALITY POINTS OF SSCS SPINDLE BEARINGS 





Also Ball and Roller Bearings 

® Maintained spindle accuracy. manufacturers | Pillow Blocks 
® Radial and axial loads absorbed by separate bearings resulting of | Red Seal Bearings 

in maximum radial and axial rigidity. quality | Balls 
® Rigid support of inner ring — eliminating creep. An SCSIP Spindle Design engineer can help you 
3 P 3 : with your machine tool bearing problems. Give 

Press fit in housing supports outer ring. him a call, or write: BLS Industries, Inc., 
© Positive control of internal radial clearance. 


Philadelphia 32, Pa 6608 


( ; MACHINE TOOL BEARINGS ENGINEERED BY al KSI 
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CORRECT DESIGN 
Plus 
LABORATORY CONTROL 
Eguats 


PRECISION MOULDING 


Regardless of the size of the job, if it’s accuracy you need 
to minimize your assembly problems or to improve the 
performance of your production units—if ease of installa- 
tion and lower rejection rates are the keynote of your pro- 
duction program — then call LINEAR for that precision 


moulded natural or synthetic rubber product. 


Sat dimensions held to close tolerances is not the com- 
plete story! For those unusual conditions requiring a seal 
with a wide temperature range from —320°F. to +400°F. 
against concentrated sulphuric, hydrofluoric, hydrochloric 
and other vigorous oxidizing materials, LINEAR is moulding 
Kel-F, Teflon and Silicone rubber in ‘‘O,” “‘V,” “‘U”’ and 


other shapes. Where Kel-F, Teflon or Silicone is the an- 





swer—again call LINEAR. 


Te wev@werey ENGItInNeEecERED PACK ING 


MTT AN 4 


LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 
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Nobody can 


a BRER-JAWED* casting! 


Nothing can be more trouble- 
some than a ‘“‘cockeyed”’ casting! 
They won't fit properly and they 
can’t be machined as delivered; 
they’re time wasters! 

Visual inspection in the 
foundry can account for many 
defects before the casting is 
shipped, but there is always the 
element in the human equation 
that might not perceive inaccur- 
acy when tolerances are minute! 

In Unitcast foundries, every 
precaution is taken to assure cast- 
ing accuracy. Every Unitcasting 
passes thirty-three inspection 
tests for material and contour 
flaws during it’s development! 
Unitcasting’s reputation for ac- 
curacy is no accident! 

When extra close tolerances 


PRODUCTS LAST LONGER BUILT | 


iT 





are required, mass-production 
orders of sufficient quantity can 
economically be passed through 
check dies to assure “dead- 
center’ accuracy! This customer- 
approved operation saves many 
times the amounts that would be 
wasted by costly, superfluous 
handling of “ordinary” castings 
during machining or fitting. 

Consult with Unitcast’s re. 
presentatives about their facilities 
for delivering accurate, depend- 
able Unitcastings to suit your 
specifications; avoid the “jibber- 
jawed” time wasters! 

Unitcast Corporation, Steel 
Casting Division, Toledo, 9 
Ohio. In Canada: Canadian- 
Unitcast Steel, Ltd., Sherbrooke, 
Quebec. 


WITH STRONGER UNITCASTINGS 


CAST 


Corporation 


ELECTRIC STEEL CASTINGS 
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about 


PRODUCT 

ENGINEERING'S 
advertising 
pages... 


In 1948, Propuct ENer- 
NEERING again ranked 
among the first four of all 
industrial monthly maga- 
zines in advertising volume. 
Over 500 manufacturers 
used 3,286 advertising 
pages to tell you about their 
parts, materials, sub-assem- 
blies or finishes and 
how they can help you in 
designing better products 
to sell at lower prices. 


This advertising is im- 
portant to you... it brings 
you the latest available in- 
formation on a host of 
product components that 
can help you to do a better 
job. And all during 1949 
this advertising will con- 
tinue... ata time when the 
return of the “buyer’s mar- 
ket” lays particular stress 
on designing better prod- 
ucts to sell at lower prices 
... to bring you the facts 
on how to do it, and what 


to do it with. 


PRODUCT 
ENGINEERING 
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“PACKARD 
= SUNLIGHT 


MOTORS 


Packard Sunlight Motors are now produced in 
greater quantity to satisfy the growing demand 
for top quality power units in the appliance field. 
Increased production facilities in our new plant 
enable us to offer additional customers the oppor- 
tunity to build trade acceptance and consumer 
good will with the efficiency and dependability of 
Packard Sunlight Fractional Horsepower Motors. 
Now you, too, can increase the quality and pres- 
tige of your products by using this great name in 
appliance motors to power them. 


> 
Nicka id, 


ye CRADE MARE 
Packard Electric Division, General Motors Corporation, Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-TWO YEARS 
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SANDVIK SPECIALIZED SPRING STEELS... 

















Do your requirements often call for consistent, 
repeated precision in spring steel? 


In SANDVIK spring steels,accurate gauge is 
uniformly maintained both along and across 
the strip. This gauge uniformity assures con- 
tinuous production precision from coil to coil. 


SANDVIK high carbon and alloyed strip steels 
are supplied: 
@ In special analyses for specific applications 


@ Annealed, unannealed or hardened and 
tempered 


@ Precision-rolled in thicknesses from .001” 
@ With bright finish or polished bright, yellow 


or blue give you 


@ With round edges or square edges n ne 
@ In a wide range of widths Continuous Precision 


Phone or write for further information, tech- 
nical advice or current stock lists. 
















SANDVIK STEEL, INC. 

111 EIGHTH AVE., NEW YORK 11, N. Y. 
WAtkins 9-7180 

180 N. Michigan Ave., Chicago 1, Ill., FRanklin 2-1745 
1736 Columbus Rd., Cleveland 13, Ohio, CHerry 2303 
WAREHOUSES: New York and Cleveland 





SOME SANDVIK SPECIALTY SPRING STEELS — Band Saw Steels; Metal Band, Wood 
Band and Butcher Band - Camera Shutter Steel - Clock and Watch Spring Steels 
Watch Parts Steels - Compressor Valve Steel - Doctor Blade Steel - Feeler Gauge 


oe : Steel - Flapper Valve Steel « Knife Steels - Razor Blade Steel - Reed Steel - Shock 
Quality Steefs ; 
ba Absorber Steel - Sinker Steel - Spring Steels - Tape ond Rule Steel - Textile Steels 
d Trowel Steel - Vibrator Reed Steel 
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en Here's a direct offer of help in your search 
~ for New Production Economies 
THere may well be a way, not 


yet uncovered, in which steel stamp- 10-3/4* deep, 17* wide, 21° long 
ings can be adapted to your parts 


1/4* long 







6° deep, 11" wide, 17° 





needs, cutting production costs ap- 
preciably. If you want to look into 
this, T & W engineers are willing 
to help, without obligation. Just 


7-1/4" deep, 20" diameter . . 
write or call. 


SALES OFFICES: NEW YORK, PHILADELPHIA, 


TRANSUE & 


WILLIAMS 
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HOLO-KROME 
Completely lold Forged 


Socket PIPE PLUGS 





FIBRO FORGED 


_ sen 
‘« w 


SCREWS 








THE HOLO-KROME SCREW CORP. HARTFORD 10, CONN. 
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| NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep Your Library Up-to-Date 


| 1) CARBON aRgeune—<- ee (15) aa ne Melford, % 8. a oe 
Saginaw, pages. Electrical Motors Pink 0) onn, cast Meehanite. The supplemen 
Tlustrated ted brochure listing types, ventliation features : 


ictures and relates ts typical examples applica- 
materials used in carbon brushes for fratares of the Uniclosed sani- Gon at these formulas. — 

SS ees information 

on and recommended 


brush 19) CENTRIFUGAL ruMPe — wapelees 
use for various grade brushes. (16) ) paLew mon Drive, Piusburgh 1 fo ot 4-28 pages: Prosont r. 

ernon vi as Ss pages. Presen 
2) ADJUSTABLE SPEED DRIVE—Re- % Seiletin 18 “ on ents informa 


4 pages. Gives specifica- construction 
Co., 1076 tion and Ges rating tables, plus descrip- ao and pW tables 
ERA. Cloneland 10, Ono. Ga tion of pillow block with Melf-al lenin pumps. ~~ 


















































describes = all: roller bearings. = 
Seite tne PRE-PLATED METALS—American = Corp. -—»_* Sone Bulletin 400 1 
applica ns and “Selection data. tor 'V-8 Micketoid go 2 Peru, Til. | Bulletin. 4 pages. ? illustrates and soos 
on rotating systems. Con 3 metal | tal samples, all iw with aitfer- specifications of new hydraulic coupling 
Protect ive and rm ‘ects, disconnected without drain- 
(3) ELECTRICAL SWITCHES—W. L._ along with tables to aid selection. ing pressure lines. 
|W. a4th St, New York PN. ¥ “Caialos, TRENGTH CALCULATION STEEL FORGINGS—Steel Improve- 
| 30 pages. Contains | apeciiications and ne on . Metal ¥. "Binet Pershing Bias, pan and = 969 KE. 64 8t, 
a ee + New Rochelle, Y. Bulletin No. 26 and Cleveland 14, Booklet, 44 
} new type Seopteenent. SS pages. The . first Rumeten omee types of 
| (@) SILIGONE RUBBER—General Bieo- sives formu computing maximum forgings, forging production processes, 
| tric Co., Chemical Dept., Pittsfield, Mass. 
Bulletin a 24 Devoted to 
it properties of silicone rubber. HOW TO ORDER — Two post cards are printed here. On each is room for you 
(5) LIQUID HANDLING PUMPS—Mar- to request four pieces of literature. If you are requesting four pieces or less, please 
ood, N. J. n . 
PM¢s, 13 ts information on use only the bottom card. For five to eight pieces use both cards. 
dling pertoleum and Wolatie liguids, ‘and ——Se we Se we HF —— — = a a a ee a = 
oo 10 charts to aid selection and 
| Write in circle number of item Write in circle number of item 
i 8: PEED MEASUREMEN EM 7 —James G. | describing one catalog wanted > describing one catalog wanted > 
| Pa. Sketches Ing eperetion of | Name Nemes 
resonant ay frequency me- 
ters, ee, indicators, hand ce 
other speed measuring | pany Company 
} instruments. 
AAAce AAA 
7) AIR CONTROL VALVES — Ross a 
Sperating Valve Cy 120 Golden Gate 
Ave., x. Bulletin we = ’ Pe istatasttiisrinee Title. 
t-way solenoid vaives, ‘and i PRODUCT ENGINEERING, New York. 4-49 PRODUCT ENGINEERING, New York. 4-49 
—————eeEeEEeEEeeeee 7 Not good after June 1, 1949 Not good after June 1, 1949 
TER ATIONS — 
eu sat fieu-coll Core, Th ie A” Long Write in circle number of item we 3 in circle number of item 
| 1, N. ¥. poe pee, oo a >. describing one catalog wanted ing one catalog wanted 
ity and 7247 aeronautical materiais 
which are steel and bronze thread form Nome. 








| 

| 
9) MAGNETIC DRUM SEPARATORS—* I pany Company... e.eccveeecvesnes 

fries M Co., 627 E. 12th St, Erie, Pa. | 

1 

l 








| Bulletin 01, 4 Hictotes the opera- 
a self-energized 
magnetic arun drum a = for the removal 


AAA, 








Title nash Title 
PRODUCT ENGINEERING, New York. 449 








(10) STEEL ag yw ty, T. Ryer- 
son & Son, Inc., Box 8000-A, Chicago 80, Not good ofter June 1, 1949 
IL Brochisre, $2 pages. Points out heat 
treatment, SS | ila ilies i ls ot een nar Vana eve ay 
tubing to replace solid bars for machine 

| parts, and gives reference data to aid 


PRODUCT ENGINEERING, New York. 4-49 
Not good ofter June 1, 1949 
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Tecan 
1 asta =| 


11) EXTRUDED ALUMINUM — t 
, Grand Rapids, Mich. Folder, 
itches various sha| - 


cations and es facilities tor peodedins 


12) DIFFERENTIAL SPEED — 





‘Winfield H. a ‘Duliethn, «pages 
wi planstary ‘clemestn 


18) ELECTRIC MOTOR CONTROLS— 


. Batavia, Ill. Bulle- 
tin 48014, + hd yg Presents 


j 
i 
| 
! 
mee Ny 

$; — Sescription “oP OSC" ditterent™ mechaniame 7 PRODUCT ENGINEERING 
| 
1 
! 
" 
1! 
1 


TROLLED HUMID 
Se eae Won tn 330 West 42nd Sc. 


ers, Mich. nh Bulletin 1771, 13 ers 
pee ee ge | steam humid : La 
matically trolling relative humid: 
laboratory and processing work. 


New York 18, N. Y. 








See ae 


ica as grade, type, 
anneal. 


26) WIRE Geese Seenclis Wire Co., 
Dison, li. Catalog B, 40 pages. Offers 





plications. 


{e) SHADED POLE MOTORS — Victor 
Products Inc., Cincinnati 9, Ohio. 
characteristics and dimensions of 

M y ~24 K series motors in 200, 300 

400 frame sizes. 


ee eeeont gg Ble nae Aas 


a ome 
Co., 
Ave. —" a 8 Minn? _ 


applsations, pepsertien 
models. 


E 


He 


LE and tables 
@ line of 40 different 


31) INDUSTRIAL CONTRACTORS — 
x Wire ar R-B-M Div., 
port, Ind., B 600, 8 pages. Presents 





HOW TO ORDER — Two post cards are printed here. On each is room for you 
to request four pieces of literature. If you are requesting four pieces or less, please 
use only the bottom card. For five to eight pieces use both cards. 


PRODUCT ENGINEERING 


330 West 42nd St. 


New York 18, N. Y. 


Weite in circle number of item 
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"PRODUCT ENGINEERING, pre York. 4-49 
Not good after June 1, 1949 
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describing one catalog wanted “> 
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1] sestaw =| 
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Title 





PRODUCT ENGINEERING, New York. 4-49 


Not good after June 1, 1949 


specification tables for reversing and 
a-o industrial contactors as well 
ptions and illustrations of various 


ayn ag ag 3, a —- a L 
R. sale i. 
intorination von temp- 


3 Bates bar Sete 
and thows atmosphere tables for 


steels. 
& FAN-COOLED MOTORS — Aliis- 
halmers 4 Describes 


New 

York 12, N. Y., 4 Tlus- 
tra’ of link 
which can be ates for conveyor 


markably adapta’ 


35) senaseEe eresennte— 

‘Pa. , 4934 Stenton Ave., 
Philadelphia 44. 44, o- y talog etal 
35 pages. and pictures instru- 


37) GEAR oourrane— pa Waldron 

rp., New Bru N. J., Cata 57A, 
lications Cr J = to 

app r coupling pro- 

vide for misalignment of machine shafts. 


38) ALUMINUM ALLOY GUIDE — 
itehead Meal Products Co., Inc., 303 
W. 10th hoch St, Ne New w York 14, N. ¥., Leafiet, 


propert available 
formes an oe pies uses for 


1 different 

39) NEW BALL BEARINGS—Norma- 

offmann Bearings Stamford, 

Con Catalog, 24 bes ap- 

plica “cartridge” ball bearings, 

and gives p ta, load ratings, 
and performance characteristics. 


40) AIR Sree — Gerotor Moy 
vor. Balt temere 3, Md. Catalog sect. 5 


pages. yo seresee air cyl- 
inders is inustrated and tion 


is devoted to ph Ay applications 
for air equipment in typical installations. 


A ba papsTsEny— Wer on 
Harriso 


Mac! Corp., mn, 
N. cM Bulletin Woas0: B, ¢ Gives 
information on gate valves, le valves, 
—. a machine products, and trifugally 
cast tu 


{2 STAINLESS STEEL — Whitehead 
Metal ucts Co., Inc. 303 1 w. see 8t, 

New York 14, N. Y. Bookle 

Gives tables, graphs and 

showing ceemial compositions, we! nts. 

bursting pressures, size selection, w =~ 

and screw type fittings of stainless 


48) TELEVISION PARTS—Transvision 
ne., 460 North Ave., New Rochelle, N. Y. 
Folder P-1, 4 pages. Gives descriptions 
and specifications of 19 component parts 


analyzed according to function, general 

use, ratings and connections. 

fad COMPONENTS OF ALITY — 
necticut Meri- 


den, Conn. Cata 8 
company’s facilities for the production of 
electrical equipment. 


(45) PRODUCTION | CONTROL—Reeves 
Pul . Columbus, Ind, Bulletin GN- 








Write in circle number of item 
describing one catalog wanted > 


Address... 


: : Ae: ONO 
“PRODUCT ENGINEERING, New York. 449 
Not good efter June 1, 1949 
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487, 16 pas e functions of 
uction control and the 
means te applying it to juction ma- 


chinery by use of variable speed trans- 
missions and other controls. 


go ENGINE Soreepene-—s Pierce 
vernor Co., p> Anderson, Ind. Bulle- 
erence material 


with charts cons conneralng ——— operation 
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we PORUANY -to testing machine owners 
) i These accessories will broaden the usefulness — 
m increase the value —of your present equipment 





VY Tate-Emery Air Cell extends precision Baldwin Strain Pacer permits main- Y Baldwin Controlled-Temperature Cab- 
range of testing machine downward to tenance of a constant rate of displace- inet machine permits tension, com- 
as little as 2 pounds, full scale. Portable ment between specimen gage points, pression and flexure tests at temper- 

or built-in indicator. Bulletin No. 264. rather than a constant rate of cross- atures from —70° F to +200° F, main- 

head separation. Bulletin No. 289 tained within +1°. Bulletin No. 284. 





“Y/ Furnace and Control Panel for high-temperature testing, provide temperatures up t Baldwin PSH-& extensometer (micro- 
ISOO°F (up to 2000°F on special order). Temperature uniformity up to 43° is read former model PSH-&8M), for use with 
obtainable, and maintenance within 1) is not uncommon. Bulletin No. 2614 standard threaded-end specimens at 


temperatures up to 1600° F. Bulletin 
No. 262. 


Y Baldwin Stress-Strain Recorders Y H. F. Moore indicating extensometer Y Baldwin *SR-4 Strain Gages and other 
Models available for virtually all com- accommodates round or flat specimens associated equipment have become an 


mon make of testing machines up to S inches in length. Bulletin invaluable tool in stress analysis. 
Bulletin No. 262 No. 263 *Trade-Mark Registered U. S. Pat. OF 
These illustrations show only a few of the many Baldwin A new bulletin on grips and accessories—No. 261-A—is 
accessories that will implement existing machines for broader just off the press. It lists a number of the items illustrated, 
fields of use, and make them an even more valuable tool in as well as others, and will be a helpful addition to your test- 
scientific progress and industrial development. Some of ing equipment file. We will be glad to send a copy on request. 
these accessories can be used on any make of machine... 
others are limited to certain types. You will find complete ‘The Baldwin Locomotive Works, Philadelphia 42, Pa., U.S.A. 
ww pe ao i j j } : I bull Offices: Boston, New York, Philadelphia, Houston, St. Louis, 
informaticn on each individual) device in its special bulletins; Chicago, Cleveland, Pittsburgh, San Francisco, Seattle, Wash- 
the numbers are listed. ington. In Canada: Peacock Brothers, Ltd., Montreal, Quebec. 





testing headquarters BALDWIN 
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Fastener appearance that contributes 
to the sales appeal of the final product— 
helps you get True Fastener Economy. 
The exceptionally fine finish of RB&W 
Cap Screws and Square Head Cup Point 
Set Screws is the product of more than a 
century of continuous research and 
progressive development in fastener 
manufacturing .. . backed by the skill of 
four generations of RB&W men and women. 


Pionts at: Port Chester, N. Y,, Coraopolis, 
Po., Rock Falls, ll., Los Angeles, Calif. 
Additional sales offices ot: Philodelphio, 
Detroit, Chicago, Chattanooga, Ookland, 
Portiond, Seattle. Distributors from coast 


THE COMPLETE QUALITY LINE oer 


104 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


RUSSELL, BURDSALL & WARD é & 


BOLT AND NUT COMPANY 
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Ke TOLERANCES 


FROM “TENTHS” TO “HUNDREDTHS” 
BY SIMPLE TURN OF GRADUATION SELECTOR 





Only Brown & Sharpe Electronic Measuring Equipment offers this advantage 


By the simple turn of a graduation selector, you get 
accurate readings in the desired increment from .0001” 
to .00001”, on Brown & Sharpe Electronic Measuring 
Equipment. No further manipulations! The amplifier 
unit below shows the range. In addition, intermediate 
settings can be made easily to match prescribed tolerance 
limits. 

The true linear response of the amplifier permits accurate 
calibration of scale graduations. Its versatility partic- 


We wage buying through the Distributor 








ularly simplifies special applications in production in- 
spection and sorting devices. 

Other exclusive advantages of Brown & Sharpe Electronic 
Measuring Equipment include a simple, self-checking 
device on the External Comparator . . . no gage blocks 
needed . . . and a constant zero setting regardless of 
changes in increments of measurement. Investigate all 
advantages of this quality-control aid. Write for Bulletin. 
Brown & Sharpe Mfg. Cé., Providence 1, R. L, U.S, A. 












Internal Comparator 
Attachment No. 952 
Range 1/2" to 2 Frictionless. 
No pivots to wear. One master 
only. One measuring point and 
measuring bor serve any plug 


External < eored 
No. 95 


‘ 
' 
' 
' 
' 
1 
J 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
1 
' 
1 
Range, 0-4’. Simplified setting. - 
One master only. Reversible ' 
anvil. Self-checking. Shock ' 
protected. Diamond gaging 4 
point, 1 


Eiiseeseesnencnedmanrerswtpmmanenonenl 





Gage Head Cartridge 
No. 953 Signal Light Attachment 
No. 958 


For mounting in jig or fixture 
Its range of measurement is 
.002" with a small added over 
travel which measuring point 
mokes. Frictionless. Dust and 
moisture proof 


Optional Equipment. Speeds 
operations. Provides visual in 
dication of work size. Easily 
and securely attached. 


BROWN & SHARPE ES 
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ASK HOW 
GENERAL AMERICAN oejcsverconaror knob 
CAN SAVE 
YOU TIME 
AND MONEY 


ON Radio panels and control knobs 


NASH DASH PANELS ARE COATED WITH LOGOQUANT* 


General American is the only major plastics manufac- 
turer currently equipped to use—and actually using— 
lustrous, protective Logoquant. This new type of coating 
greatly increases the resistance of plastics to chemicals 
and abrasives. It gives a bright, glowing finish of 
unusually high clarity. 


NO COLOR MATCHING PROBLEM! 
NO NEED FOR CODING BATCHES! 


The three parts of the Nash panel are always perfectly 
matched for color, whether they are molded from the 
same batch of material or not. The facilities of General 
American’s large, completely equipped new paint shop 
are available to all customers who require true, per- 
fectly-matched, long-lasting colors. 


- 
ee 





Ash trays 


Cigar lighter caps 


Gear shift levers and knobs 
Hand brake handles 
Heater control knobs 

Hood control knobs 

Horn buttons and rings 
Instrument panels 

Light switches 


Steering wheels 


PLASTIC Windsbield wiper control bnob 
PARTS PRACTICAL PLASTIC PIECES 








KK 


Plastics Division 


PLASTICS DIVISION 





GENERAL AMERICAN 
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NEW—LARGE, COLOR-MATCHED POLYSTYRENE 
| PANELS MADE POSSIBLE FOR INDUSTRY 


Nobody believed it could be done! “It’s and research which produced this job is 


impossible; they said, “to get dimen- available to all General American cus- 
sional stability when molding a radio tomers. At General American you can 
dial scale and other compound curva- use equipment such as 2 to 48 oz. injec- 
tures into single panels of polystyrene:’ tion presses and 100 to 2000 ton com- 
But take a look at the ultra-violet resist- pression presses (with 71” x 74” platen 
ant polystyrene dash panel of the hand- areas). Complete finishing and assem- . 
some, new Nash. See ‘its high-gloss bling facilities are also at your disposal. 
three-dimensional effect beauty. It’s the 
first successful large size polystyrene TECHNICAL DATA: Three molded parts—glove-box 


part for the automotive industry caer door, instrument panel and radio panel—ore made 


molded by General American and 


coated with Logoquant.* ‘ : drive cars. Tools are designed and built by General 
The same kind of creative thinking American. 


on 16 oz. and 22 oz. injection presses. Eight molds 
produce the parts for both left-hand and right-hand 


TRANSPORTATION CORPORATION 
135 South LaSalle Street, Chicago 90, Illinois » New York, 10 E. 49th St. » Los Angeles, Richfield Bidg. 
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CUSTOMER 
\ SAVIN GS ii 
\ REPORT 


Just another case where a CMP 
customer had the opportunity to double 
check the savings Thinsteel provides. 

ae Equal tonnage of precision rolled Thin- 
i ; steel and the competitive steel were com- 


pared on normal and identical production 
runs ... the cost saving facts are head- 
a lined above. It’s typical of Thinsteel cus- 


tomers’ reports in our file. So when you 
are planning product improvement and 
want to keep costs competitively right it 
would be worth checking Thinsteel avail- 
abilities. Your inquiry will bring interested 
attention from this pioneer in precision 
cold rolling 


STRIP STEEL | 


the Cold Metal Products co. 


YOUNGSTOWN 1, OHIO 


NEW YORK e CHICAGO e DETROIT ¢ ST. LOUIS ¢ INDIANAPOLIS e LOS ANGELES 
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NICHROME’V 


“heat-powers' the largest 


continuous strip annealing 
lines in the world 


The complete line of each of these Drever furnaces 
consists of two uncoilers for handling cold reduced 
coils; multiple seam welder; continuous strip 
cleaner; looping pit to secure accurate guiding and 
tensioning; 13 zone controlled-atmosphere anneal- 
ing furnace, with cooling tower, drive bridle for 
forwarding strip; guided and controlled tensioning 
for recoiling; 2 recoilers. 


hehe bal 


Nichrome V Strip, 1%” wide x Vg” thick, is looped 
as indicated to form heating elements. 


*Nichrome is manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, los Angeles, San Francisco, Seattle ; *T.M. Reg.U.S.Pat.Off. 


at milking time 


Here's a rubber part that's a real time saver. It's 
a “rubber hand” which, by means of intermittent 
vacuum, does the work of a human hand in ma- 


chine milking. 


Superior flexing properties are a prime require- 


ment. A mirror smooth interior finish must 


lends an “extra hand” 


be 








maintained . . . pits or rough spots catch milk par- 
ticles, make cleaning and sterilizing more difficult. 
The rubber must be highly resistant to butter fat, 
acids, and sterilizing solutions. And finally, it must 





not impart foreign taste to the milk. 


Continental has met all these strict requirements. | 


The successful production of such intricate parts is 
typical of the skilled ‘technical service in rubber” 


offered by Continental. 


When you need rubber parts, why not call on 
Continental ? 


© This little Booklet will help you. 
3 MINUTES reading time will give you a new appre- 
ciation of the way in which rubber specialists can help 
you. Just ask your secretary to write for this factual 


booklet today. 






BRANCHES 
Baltimore, Md Dayton, Ohio Los Angeles, Calif 
Boston, Mass Detroit, Mich Lutz, Fle 


Buffalo, NY Hartford, Conn Memphis, Tenn 


Chicago, Il Indianapolis, Ind Milwaukee, Wis 


Cincinnati, Ohio Kansas City, Mo 
Cleveland, Ohio Lancaster, $.C 


New York, N.Y 
Philadelphia, Pa 








RUBBER WORKS 


1982 LIBERTY BOULEVARD e ERIE, PENNSYLVANIA 


Pittsburgh, Pa 
Richmond, Va 
Rochester, N.Y 

St. Lovis, Mo 

Son Francisco, Calif 
Syracuse, N.Y 





ONE ISSUE... 
10,000 MILES 


If you've ever wondered 
how Propuct ENGINEER- 
ING’s editors manage to 
bring you all the informa- 
tion they do, one answer 
lies in the time these edi- 
tors spend in the field, talk- 
ing to design engineers 
throughout industry. 


In June. for example. 
Propuct ENGINEERING will 
explore the subject of “De- 
signing for Lower Costs.” 
And no subject as impor- 
tant as this can be thor- 
oughly explored from the 
narrow confines of an edi- 
torial office. 


So our editors are al- 
ready taking to the road... 
to talk and compare notes 
and ideas with the men who 
are sparking industry’s 
drive for lower costs. They 
will have travelled over 
10.000 miles before they're 
through. And when you sit 
down in June with this spe- 
cial issue of Propuct 
ENGINEERING, it will be. in 
a sense. just like taking off, 
yourself, on a nation-wide 
trip that would take you in- 
to most of the engineering 
departments of the compa- 
nies which lead America’s 
continual quest for better 
products for more people 
at prices all people can af- 
ford to pay. 
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To our knowledge, this battery case is the largest 
single-shot of polystyrene ever molded. It con- 
tains 9 pounds 2 ounces of Koppers Heat- 
Resistant Polystyrene 8. 


The dimensions are 
11 x 8% x 12 inches with an average wall thick- 
ness for the case of 4 inch. 

Hundreds of other battery cases have been 
molded of Koppers Polystyrene because of its 
excellent combination of properties. It resists 
all concentrations of battery acids, has extremely 
low water absorption and is considerably lighter 
than materials previously used in battery cases. 

The electrical properties of Polystyrene 8 are 
excellent and its heat resistance under A.S.T.M. 
test D 648-45T is 204°F. 

In addition to all its superior qualities, the 
cost of Polystyrene 8 is low. That’s why it is 


KOPPERS COMPANY, INC. 
KOPPERS BUILDING, PITTSBURGH 19, PA. 
Chemical Division 
Regional Offices in New York, Chicago, and San Francsco 


Koppers 


“POLYSTYRENE “ETHYL CELLULOSE 
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“CELLULOSE ACETATE 





Largest 
Single-Shot of 








Polystyrene 
ever molded! 


MADE BY STOKES MOLDED PRODUCTS, INC. 
Subsidiary of Electric Storage Battery Company 


used for so many plastics products from kitchen- 
ware to the most modern refrigerators. 
Koppers Polystyrene is made in three types— 


@ Koppers Polystyrene 8, the heat-resistant poly- 
styrene, 


e Koppers Polystyrene 7, the general purpose type. 
@ Koppers Polystyrene 3, the lubricated type for fast, 
easy moldability. 

Koppers Technical Staff of research chemists 
and engineers is ready at all times to help you 
with your problems in plastics. Feel free to call 
on them. There's no obligation. 


For information on as 
Koppers Perfected Plastics : \ 


r ne \ 


\ oF 
eg COMPANY? oy, PE ; 
Kopr* ‘J pivisio® Kop 
yemict pa Jaklet ov 
c 2 pure” 19. new poo 
pitts 4 me your 
ase sent >jastics 
ers ¥ Posit \ 
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Name \ 


1s 
comp™! \ 


" addres> - 
, 
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STAINLESS 


| for product improvement 


Build in the quality your product needs to meet the challenge of 
competitive markets with “Standard” Welded Stainless Tubing. 
In many applications the ultimate cost of Stainless is less than 
tubing made from other materials. And you get smarter, more 
attractive styling—rugged durability—corrosion and heat re- 
sistance —in a tubing that can take it. “Standard” Stainless 
is easy to fabricate, resulting in more economical manufacturing 
techniques for you. Let Standard’s 25 years of tubing experience 
assist you in developing methods for product improvement 
requiring the use of high quality Welded Stainless Steel Tubing, 


SIZE AND THICKNESS CHART 
for STAINLESS STEEL TUBING 


TUBE 
DIAMETER MAXIMUM WALL MINIMUM WALL 
*O.D. SIZE DECIMAL 8. W. GAUGE DECIMAL 8. W. GAUGE 


[) 
N 


o|o 

Nr \ 

Diwmiunic 
. . 


oO 
: 


N 


Le) LS) 


. 
NPR MTR] DTN 


"| C]@]@}]@ 
es} oe] oe} es 


02 
.02 
02 
.02 
03 


t 


tO 
Oo 


© 
Ww 
Ww 


Gao 20 

.035” 20 

13 oh 20 

13 Rs ie oly 20 

13 fit ke ay 20 

13 035° 20 

*Intermediate sizes within the range indicated can also 
be manufactured. Please consult us for sizes not listed. 












——— ane 


THE STANDARD TUBE CO. 
Welded Tubing ¥ 


Detroit 2, Michigan 


Fabricated Ports 


STANDARDIZE with STANDARD P 
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fasteners and parts will save you time 


Townsend engineered 


i 9 OD 


r economy has been Pp 


@ 





in many industries 
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roved 
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in your operations. 










eaded and roll threaded 


for use with 4 multitude of products where cold h 


yy 


‘. 7, 


ngineers will be gl 





ad to help reduce 


items are applicable. Townsend e 


(D) 4 
Oey 4 i - | oo 


4 standard or specia 


(ame 


or write today to: 










your costs by recommending the bes 


WS 


ers and parts for yo 





ur products. Call 


fasten 


f COMPANY — ESTABLISHED 1816 
es New Brighton, Pa. 


Chicago 38, Til. 












Roebling 
Cold Rolled 
Spring Steel 


QUALITY THAT BRINGS ECONOMY 


YOU KNOW what happens when you 


use wire uniform in gauge, grain, 
analysis, temper and finish. You save 
time and money... production goes up 

. stoppages and rejects come down. 
And those are 


and more manufacturers are adopting 


the reasons why more 


WRITE OR CALL THE ROEBLING REPRESENTATIVE 


ROEBLING OFFICE 


Atlanta, 934 Avon Ave. * Boston, 5 
A St. Clair Ave., N. E. * Denver, 163 
S. Alameda St. * New York, 19 Rector St. * 


Ave. ® Portland, Ore., 1032 N.W. Lith Ave. *® San Francisco, 1740 17th St. ® Seattle, 900 First Ave 
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t. * Chicago, 


Roebling Cold Rolled Spring Steel. 
With carbon content abové 0.40% 
you can now get Roebling Cold RoHed 
annealed and hard rolled untempered 
in bright finish. In the higher carbon 
ranges it is available tempered, in scale 
less tempered; tempered and polished; 


4T YOUR NEAREST 
1ND WAREHOUSE 

It Rd. ® Cleveland, ! 
Ivd. ® Los Angeles, 216 
ittsburgh, 855 W. North 


PRODUCT 


tempered, polished and strawed; or 
tempered, polished and blued. 

Have your Roebling representative 
help you select the right cold rolled 
spring steel, or round or shaped wire, 
for outstanding performance and 
worthwhile economy on your produc 
tion lines and in your products. John A. 


5 


Roebling’s Sons Company, Trenton 2, 


i 
New Jerse y. 
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ITE COUPLING 





HAN 


SEN puUSH-T 


Shuts off one si 


de of line 
isconnection, W ith 





Gives quick connection and d 
instant automatic flow or shut-o! 
coupling, and open line to flow of flui 

ush plug into socket. To disconnect, @ 
pull on sleeve releases plug and shuts off 
end of line. 


ff. To connect 
d, merely 
slight 
supply 








RESSURE TWO- 


HUT-OFF COUPLING 

To connect, pull back sleeve and push plug 
into socket. Identical torpedo type valves per- 
mit free flow of gas oF liquid through coupling. 
To disconnect, pull back sleeve - - - coupling 
immediately disconfects, automatically 
seal both ends of line. © nounted to dis- 
connect automatically w es may be 
subject to sudden, damaging strain. 








HANSEN STRAIGHT-THROUGH 
COUPLING 

n and 

ff feature. 

2". " 

am coupli 

es, an 


disconnection, 
Size range 
Two special 
ngs also 
one for 


Provides quick connectio’ 
have shut-o' 


put does not 

for general use from VY,” to 
types of straight-through ste 
available—one for low pressut 
high pressures. 
























Series ST Straight Through Coupling 


as 
HANSEN REPRESENT ATIVES 
New England States: Pearse Pearson C0 Indiana, Wisconsin: Neff Engineer ng © Northern Cal... Nevada: R. J. Gentiles San 
West Hartford, ¢ onnecticut, Boston, Mass Wayne, Indiana Milwaukee, Wiscot I Francisco, ¢ alifornia 
Atiantic, Guilt States: B-R Engineering Co Northern iinols tern low? Walter Nort Arizona, S- Calitornia: Chester Pau! ‘ pan 
Baltimore, Md i y, Chicago iil slendal Califorma 
n te: F. & W Ursem Company Central Midwe Sturgis Eautl idaho, Orego", Washington: Jack Kolberg 
Cleveland, Ohio ment Co., * Louis, Mo Compan Seattle, W ash 
ern Oblo, w. Va Northeaster® Ky-: North Midwesters States: tans Rogt 
Steinhagen Airline Products, Dayton, Ohi« Company. Minneapo!'s Minnesota In CANADA 
Tennessee, Arkansas, Kentucky: Ralph A. Hiller Texas, Oklahoma: ( « Brownt d, Da Province ot Ontario: John Best Associates 
Co., Nashville, Tennessee Texas Toronto, ¢ r 
q Michigan: William H Nash Company Detroit Colorado, New Mexico, Utah, wyoming: E. ¢ Quebec & Maritime Provinces: ©°* per 
Michigan Wild Co Denver, olorado Ltd., Montr Quebet 
write FOR CATALOG No. 47 
— | giving descripuons and sizes of complete Hansen line of 
- straight through and shut off couplings for hydraulic 
° ; > and pneumatic connections. 
. QUICK CON 
ile H S| ECTIVE FLUID LINE 
eee 
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] 1865 —Here’s how machines looked r 1907 —Electrical horsepower gave pro- 3 1915—-Howell “Red Band” Electric 

before man applied electricity for in- duction a big boost. But gear mech- Motors arrived. These rugged, indus- 
dustrial usage. Gear setups were crude. anisms were far too cumbersome. Repairs trial type motors were specially designed 
Making parts fit was a matter of luck were frequent. Men were still struggling to to withstand hard usage. Soon, Howell 
and plenty of tinkering by operators make one motor do the work of many Motors appeared in this and other industries 


NOW, IT’S TOUCH AND GO! 


(and parts are machined quicker and to closer tolerances) 








SS i 


4 Today—Touch the buttons 
and electrical horsepower 
goes to work. This boring ma- 
chine, for example, with five 
industrial type motors (all but 





hard jobs like that shown here. 
They're also an important source 
of power on fans, pumps, con- 
veyors, dairy machines and 


one of special two speed design), & 
bores or mills machine parts to 
.0001 inch! Backbreaking labor 
is gone, costs cut, accuracy im- 
proved, job flexibility widened 
all so that more people can 
enjoy more goods at less cost. 
You'll find Howell Motors in 
every industry, making good on 
other important jobs. —— 


Are you using Howell Motors? 


Free enterprise e 
Here's another 
Motor .. industrial pe with copper or 


bronze bar rotors ... specially insulated 
. Statically and dynamically balanced 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 
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HERE ARE TWO PIC- 
TURES OF THE SAME 
THING . above a sec- 
tion of Tobin Bronze” 
Rod. At right a micro- 
graph at 75 diameters of 
a polished and etched 
pecimen cut from the 
rod. R l Pat 


OU'LL FIND few better exam- 
‘Was of precise workmanship 
and careful selection of materials 
than this latest model of the Bausch 
& Lomb Research Metallograph. 
With this precision instrument a 


skilled laboratory technician may 
examine and photograph metal 
structure at high magnification. To 
build it Bausch & Lomb use 61 parts 
made from seven Anaconda Copper 
Alloys. Eight parts are formed from 
tube, 16 from strip and 37 from rod. 

Of what advantage are these al- 
loys? First, they provide accurate, 
smooth surfaces on delicate work- 
ing parts. They lead to production 


economies through higher speeds 


and longer tool life. Availability of 
just the right alloy for a specific pur- 
pose is typified by the use of Ana- 
conda Alloy 243 (with low lead con- 
tent) for parts requiring knurling. 
Also there’s ease and economy in 
applying finishes such as light-ab- 
sorbing matte-black, or gleaming 
chromium plate. 

Manufacturers in general may be 
sure that the wide range of Ana- 
conda Metals will blanket their 
needs. You can depend on the right 
composition, temper and grain size 
for a given part, whether it is to be 
machined, forged, rolled, spun, 
stamped, pressed, coined, upset or 


drawn. Next Page Please 


Aunfdiwon 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 












Photos below show a few of the lab- 
oratory instruments that safeguard 
Anaconda quality. 



























Grain Size Comparator 








AT THE MILLS 


XTENSIVE, routine use of the new Bausch & Lomb Re- 
E search Metallograph (described on preceding page), and 
many other tools of modern metallurgical research, assures 
the utmost uniformity and dependability in Anaconda Copper 
and Copper Alloys. 





At the turn of the century, The American Brass Company, 
already the largest fabricator of copper and copper alloys, led 
the way in the search for greater metallurgical knowledge, and 
instituted laboratory control of alloy compositions to replace 
the father-to-son methods of mixture determination that had 
prevailed from the beginnings of the industry. 

From that day on, the activity and responsibilities of the 
Technical Department have grown with the rapid advance of 
technical knowledge and instrumentation. Today more than 
half a million tests are made annually in the course of main- 
taining laboratory control over all mill operations and prac- 
tices. 


Such planned research and routine quality control is your 
assurance of Anaconda Metals that will fully meet your man- 
ufacturing requirements. ass 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


A §©Arcaconda corer and COPPER ALLOYS 
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Strictl ly Technica 


Investigation into every phase of low-temperature 
silver alloy brazing is being carried on continually in 
our Research Laboratories. 

Believing that many engineers are interested in the 
valuable factual data and new findings being uncov- 
ered, we are making the data available in the form of 
Bulletins, two of which, covering characteristics of 
various types of silver brazing alloys, have already 
been published. Included among the subjects of 
future bulletins are— 
®Strength of Joints—Tensile, Shear, Impact and 

Fatigue 

® Joint Design from Standpoint of Stress Distribution 
® Expansion and Contraction of Parts in Brazing 

® Diffusion and Alloying with Joint Components 

® Fluxes—Functions and Special Compositions 

® Brazing Cast Iron 

If you would like to receive free copies of these 
strictly Technical Bulletins as they are published, fill 
in and mail the COUPON and we'll send you those 
already issued and put your name on the mailing list 
for future copies. 

























Bridgeport, Conn. + Chicago, Ill. + Los Angeles, Cal + Providence, R.1. + Toronto, Canada 
Agents in Principal Cities 


HANDY & HARMAN 
82 Fulton Street 
New York 7, N. Y. 
Please send me free copies of the H & H TECHNICAL 


BULLETINS already issued and put my name on the list 
for future free copies 





NAMI 





POSITION 


COMPANY 


ADDRESS 


CITY ZONE STATE 
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Roller Bearings. 





‘ A 
s Chances are you'll find the gear you 


want available from Grant's mammoth 
stock. If not, complete facilities are available 
to cut all types. Deliveries made on your 
schedule. Write today for free catalog describ- 
ing complete line. 





Here is a “super” bearing designed especially 


for super heavy-duty service. Its simple con- 





struction, absolute precision and tremendous 
Worm, double worm, compound worm 


and spur. helical, mitre gear — Grant strength assure smooth, dependable perform- 


makes them all ... reductions up to 3660-1 ance in the heaviest machinery under the most 
«++ most types available from stock. Write for 
catalog describing each type in detail. 


SII, nical data furnished without obligation. Write. 
Special requirements? io cella i, 
++. unusual and difficult > — 
jobs are a Grant specialty ra ‘ 
... for an estimate write //” * 
outlining your problem. / a EA - 
eerie), >= 
} | \ 
167 W. SCCOND STREET / OAg e | R 


$0. BOSTON, MASS. UY Inc) 
LA BRS |} 


difficult operating conditions. Complete tech- 


AMERICAN 


ROLLER BEARING CO. 


420 Melwood Street Pittsburgh. Pa 





Pocitic Coast Office: 1718 $. Flower St., Los Angeles, Callf. 
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MODEL C-5 ('/300 H.P.) 

2-pole, shaded pole induction motor. Free 
Speed— 3370 R.P.M. Locked Rotor Torque— 
0.9 in. oz. —H.P.(at 2600 R.P.M.) —1/300; 
Dimensions: 2” wide x 3%” long x 2?” high. 
Features include accurately aligned motor 
shaft . . . oiless bearings . . . dynamically 
balanced rotor. 





MODEL D-10 ('/70 H.P.) 

4-pole, shaded pole induction motor. Free Speed—1740 
R.P.M. Locked Rotor Torque—4% in. oz.—H.P. (at 
1500 R.P.M.)—1/70; Dimensions: 3%” square x 3%” 
over bearing housings. Features include scientifically 
designed air intake . . . dual cooling fans . . . dymanically 
balanced rotor . . . self-aligning oiless sleeve bearings. 







The GENERAL INDUSTRIES Co. 
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MODEL D-6 ('/100 H.P.) 


4-pole, shaded pole induction motor. Free 
Speed—1735 R.P.M. Locked Rotor Torque—2% 
in. oz.—H.P. (at 1400 R.P.M.) — 1/100; Dimen- 
sions: 3%” square x 2%” over bearing hous- 
ings. Features include dual cooling fans .. . 
dynamically balanced rotor . . . self-aligning, 
oiless sleeve bearings. 





Whatever your performance requirements, 
check the features and specifications of these 
tried and proved GI Smooth Power small 
motors— 1/70 H.P. and under. 

Long recognized for their superiority in the 
radio-phonograph industry, each of these 
motors is extremely compact... light in weight 
... designed and built for trouble-free long life. 
Their cost, however, is surprisingly low. Design 
modifications are available where quantities 
warrant production line changes. 

Blueprints or quantity price quotations sent 
immediately upon request. Write, wire or 
phone today. 


MODEL A-5 ('/250 H.P.) 

2-pole, shaded pole induction 
motor. Free Speed—3470 
R.P.M. Locked Rotor Torque 
—1.2 in. oz.—H.P. (at 2800 
R. P.M.) — 1/250; Dimen- 
sions: 2%" wide x 33x” long 
x 2%” high. Features include 
novel bearing construction 
which insures rigid and per- 
manent alignment of motor 
shaft .. . oiless bearings .. . 
dynamically balanced rotor. 


DEPARTMENT D « ELYRIA, OHIO 
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ia 
National Vulcanized Fibre 
Insulator 








is just the 
answer to our 


” 


* 
problem 


Required: 


An insulating material, light ceigt ‘ nt to wear, with 
good dielectric strength, ready machinability. National Vulcan- 
ized Fibre with all these qualities, plus was the perfect answer. 


In your development of efficient, economical 
products, it pays to investigate 


\ tough, horn-like material 
with high dielectric and me- 


ONAL chanical strength. Excellent 


VULCANIZED machinability and forming 


F B qualities, great resistance to 


wear and abrasion, long life, 
light weight. Sheets, Rods, 
Tubes, Special Shapes. 


About one-half the weight of 
aluminum, possesses an unt- 
DHENOLITE:- sual combination of proper- 
ties—a good electrical insula- 
: ALaminated PLASTIC tor. great mechanical strength, 
high resistance to moisture; 
ready machinability. Sheets, 
Rods, Tubes, Special Shapes. 


<—S 








The first fish paper developed 
PEERLESS for electrical insulation. 
Strong, smooth, flexible, with 
INSULATION excellent forming qualities. 
High dielectric strength. 

Sheets, Rolls, Coils. 


To help you solve your specific development problem 
National Research and Engineering Service — available 
without obligation. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON DELAWARE 
Offices in Principal Cities 
Since 1873 
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Sold ONLY through plumbing 
and heating wholesalers. Se 


PIPE SIZES 
' in.to 2in. 





joe cap aby of B nce age Meh 

pipe sizes, is now complete with 1)", 1}" and rz 
a sizes. Hts ALL-BRONZE CONSTRUCTION and 
screwed-in seats, as well as Hycar seat washers and 
Neoprene diaphragm, mean a LONG LIFE of TROUBLE- 
FREE service on those big jobs you put in. 


CASH-ACME Products. 


cA ACMe Automatic “Valves . . . - - 


A.W.CASH VALVE MANUFACTURING CORPORATION 


6662 EAST WABASH AVENUE 


i 


Gem. ... « BR Gar. 2 os - 1948 Cataleg for complete details on 


DECATUR, ILLINOIS, U. S. A. 








ait | 


permit DIRECT orive 
AT ANY SPEED 


The IMO pump can be connected directly to turbines, motors 
or other machinery without the use of reduction gears 





Operated at high speed, it is exceptionally small and com- 
pact in proportion to its capacity 


IMO pumps can be furnished for almost any capacity and 
pressure required for pumping oil, hydraulic control fluids and 
other liquids over a wide viscosity range 


For further information send for catalog 1-138-C 


IMO PUMP DIVISION of the 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 
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HITTING .000025 ON THE NOSE 
7500 TIMES A MINUTE! 


New Britain calls on 
ball bearings to “hold it’’ 


This new cam actuated Precision 
Contour Turning and Boring Ma- 
chine is slashing costs of second opera- 
tion work by holding tolerances to 
incredible limits and stepping up 
spindle speeds as high as 7500 r.p.m. 
A typical performance . . . .0001 limit 
on size from end to end on valve 
guides, .0002 limit on concentricity 
and .0006 limit from piece to piece. 
Production rates are jumped from 180 
to 300 pieces on one job and to as 
high as 1800 pieces an hour on another. 
At such speeds and tolerances, spin- 
dles, and particularly spindle bear- 
ings, have a real holding job. 
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Spindle “truth” that’s 
hard to believe 

If there’s any deviation of this spindle 
at top speeds, you'd have a hard time 
finding it. But New Britain’s de- 
signers modestly claim only a quarter 
of a tenth at 7500 r.p.m., generously 
give much of the credit to Fafnir 
Super-Precision Ball Bearings. At the 
work end equal length spacers between 
bearings increase rigidity. The rear 
pair is “floating”. 

Name your tolerance and get it with 
Fafnir Super-Precision Ball Bearings 
These super-precision ball bearings, 
pioneered by Fafnir, are the aristo- 
crats of ball bearings. Instead of the 
customary precision grade, these bear- 





ings are made to the highest industry 
approved tolerances. Duplexing 
matched pairs and preloading to pre- 
cise limits reduce deviation at high 
speeds, laterally and axially, to prac- 
tically zero. 
An ATTITUDE and an APTITUDE 

What 
portant than any particular ball bear- 


ing. It’s an attitude and an aptitude 
. a way of looking at ball bearings 


Fafnir offers you is more im- 


from where you're sitting ... an apti- 
tude for doing just what you'd like 
done about it, gained from solving 
the bearing problems of not just one 
or two industries but of all industries. 
The Fafnir Bearing Company, New 
Britain, Conn. 


FAFNIR 


BALL 


MOST COMPLETE 





BEARINGS 


LINE IN AMERICA 
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SIZE Precision Tubing is available in 


sizes which cover o range of 0.500 inches to 
diameter, wall thick- 

inches. Through 

ere annealing 

furnaces oF ten carbide tooling, dimen- 
sions YOU specify within this range are held to 


extremely close tolerances- 


SHAPE Precision Tubing ©o" be 


drawn to almost ony shape desired and is 
often preformed to facilitate secondary 
Round, rectangular, oval, OF 

ensions YOU specify within 

d ranges are produced to 

exacting dimensional re- 


quireme 


ALLOY Precision s continuous en- 


nly the best metal for ony 


mbvued it with @ 


\imitles 





troll 


correct temper 


precise yniformity s° essential to long life- 


WHEN PRECISION COUNTS - - - 
! COUNT ON PRECISION 
‘iy "9" 


Wry 


PREC I a1 - N , T U 
URATELY DRAWN TUBING c E CO. 


Factor 
y: 38 
24-26-28 TERRACE 
T 


a 


TAL 
BRANCHES IN — SHIELD 
H ED 
ALL PRINCIPAL CITIES ILADELPHIA os 
, PA. 
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They made. . \ 


pounds and parts 


in this folding chair! 


High fabricating costs literally vanished when 
this chair was designed in magnesium. 


The 3 major parts illustrated plus 2 smaller 
die castings replaced 14 separate parts used in 
previous construction. The use of die castings 
made possible lighter and more efficient sec- 
tions—metal is placed only where it is needed 
for strength, styling and assembly. Consider- 
able machining and finishing were eliminated, 


and latitude in styling of chairs since several 
models can be made using the same basic parts. 
Attractive, durable finishes were used to 
further improve appearance. 


The manufacturer of this chair solved two 
other important problems when he switched 
to magnesium: First, serviceability—magne- 
sium will not warp, crack, or splinter; Second, 
availability — magnesium is readily available and 





too, because magnesium can be die cast to priced more favorably than ever before. 

close tolerances. : © 
Manufacturers of countless products find that it 

Magnesium die castings provided economy Pays to use magnesium — it can pay for you, too. 


LSS eseaeea iw & 


Write for this revealing free book “How Magnesium Pays”. It's filled with 
actual cose studies of how manufacturers of a wide range of products have 
found thot magnesium peys. 

Send me the study MP 49-35 “How Magnesium Pays.” 


NAME_ - q 







TITLE__ 
FIRM__ 
ADDRESS a 


M 
Pa VS MAGNESIUM DIVISION - THE DOW CHEMICAL COMPANY + MIDLAND, MICHIGAN 
ee © 8 8 f GE Oe he UG UG UG 


New York © Beston + Philadelphia + Washington + Cleveland + Detroit » Chicage © St.Louis + Houston + San Francisce + Les Angeles + Seattle « Dow Chemical of Canada, Limited, Toronto, Canada 
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Itwill pay you 
to select 


riggs 6 Stratton)| 





You'll get top performance from 


your equipment when 
you choose Briggs & Stratton as 


your gasoline power! 
Here’s why. Briggs & Stratton 


engines give you the 
advantages of the most modern 


4-cycle, single-cylinder, 

air-cooled design—the result of over 30 years of continu- 

ous research and production. They're precision-built of 

finest materials. They're strong, tough, durable. They 
cost less to operate. 

That's why users and dealers ask for Briggs & Stratton 
power when they want gasoline powered equipment, 
appliances or machinery. That’s why Briggs & Stratton 
powered equipment is easier to sell—and preferred pow- 
er to own. Choose Briggs & Stratton engines for your 
requirements. They're today’s outstanding power value 


BRIGGS & STRATTON CORP., Milwaukee 1, Wis., U.S. A. 











There’s 
a 


gut 


OUT 


of fice... 


. .. whose one job is to ex- 
pedite delivery of your re- 
quests for “New Catalogs 


and Bulletins” to the man- 





ufacturers concerned. 


The job keeps her busy, 
too. She handles several 
thousand requests from 
Propuct ENGINEERING 
readers every month. And 
she’s anxious to be of serv- 


ice to you whenever she can. 


So check the “New Cata- 
logs and Bulletins” insert 
if you haven’t already done 
so. You'll find a lot of use- 
ful information listed there 
..and any of it is available 
to you promptly and with- 
out cost. 


PRODUCT 
ENGINEERING 
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DELCO 
MOTORS 


Sales Offices: CHICAGO 
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Here at Delco Products we recognize the 


importance of modern machinery. The 
completeness of our up-to-date mechanical 
facilities attests to that. Physically, we’re 
more than equal to the swift production 


pace manufacturers are setting today. 


But Delco Products also believes there is an 
ingredient far more integral to service than 
even the finest machines. It’s a human ele- 
ment—the faculty of regarding each cus- 
tomer as an individual. It’s an awareness of 
his particular requirements, and the disposi- 


tion of all our resources to help meet them. 


That’s why Delco Products is organized 
primarily to accommodate our customers. 
That’s why our scheduling procedures are 
flexible enough to handle last - minute 
changes in design or quantity. 


And that’s why appliance manufacturers 
who require quality motors produced in 
quantity trust Delco to deliver. 


\DELCO PRODUCTS DIVISION, GENERAL MOTORS CORPORATION, DAYTON, O. 


CINCINNATI « CLEVELAND «+ DETROIT + HARTFORD, CONN, 
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AMPCO Metal 
can really take it! 


Exceptional strength... 
high fatigue limits...wear fF 
resistance and resistance a= F / 
to impact 


—just the material for your 
tough jobs! 


Possibly you don’t make or use heavy presses. But 
probably you do have jobs for Ampco Metal — tough 
jobs where you need the same superior performance 





that Ampco Metal gives in these press applications. 


*Ampco 24 Extrusion Punch Outlasts the 
Best Steel 10 to 1 
The extrusion punch at the right extrudes a 5” 
hole to 31/4,” diameter in a heavy gauge steel water 
heater head. The best steel punches produced 6600 
pieces maximum. With the new Ampco Grade 24 
punches runs of 65,000 pieces became average. 


Ampco Bronze in the Press itself! 





Bronze eccentric bushings — Ampco Grade 
12 Bushings, centrifugally cast, provide a 
wear-resistant eccentric bearing lining that 
gives maximum heavy-duty service. 

Bronze wrist-pin bushings — Ampco Grades 
18, 18-23, or 20 centrifugally cast bushings 
withstand extremely heavy loads without 
mushrooming. (Ampco field engineers will 
be glad to recommend proper grade.) 
Bronze-lined guides — Ampco 8 Sheet used 
as liners (gibs) give maximum life with 
minimum wear under varying conditions of 
load, speed, etc. 

Bronze liner and locking nut — Ampcoloy 
F-123 (centrifugally cast) affords up and 
down adjustment of shutting height without 
galling and with minimum wear. 

These few examples illustrate some of the diffi- 
cult jobs which Ampco alloys handle with ease. 
You can select a grade of Ampco Bronze that is 
right for your production and maintenance needs 
too — produced by the method best suited to your 
requirements: sand or centrifugal castings, sheet, 
extruded rod, etc. See your nearby Ampco Field 
engineer for specific recommendations. 


AMPCO METAL, INC. 
MILWAUKEE 4, WISCONSIN 
West of the Rockies it's the Ampco Burbank Plant, 
Burbank, Calif. 


Tear out this coupon and mail today! 
AMPCO METAL, INC., Dept. PE-4, Milwaukee 4, Wis. 


Send me FREE literature giving complete information regarding 





FREE <;: 


cutting Ampco Metal and Ampco Bronze Alloys! 
information on Name Position 
dependable Ampco Company 
Bronze Alloys! cniinaes 
ee ; nan, ) State 
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A handy reference 
on formulas for... 
¢ STRESS 
¢ STRAIN 
¢ STRENGTH 
of materials 





Taek 


ERE’S your ideal guidebook on 
H strength of materials. It con- 
tains extensive tables of formulas and 
numerous illustrative examples 








includes the results of intensive analyti- 
cal and experimental work... presents 
for your quick reference all the formu- 
las for stress, strain, and strength use- 
ful to the design-engineer, It also 
brings you—step-by-step—the essential 
principles used in stress analysis, and 
provides you with fundamental data on 
the mechanical properties of materials. 


Formulas for 
Stress and Strain 


By RAVMEERES J. ROARK 
r of M © University of Wisconsin 
366 pages, 6 x 9, 43 illustrations 


SECOND EDITION, $4.50 


PRODUCT DEVELOPMENT SERIES 
This practical book takes you from 


basic definitions through clear state- 
ments of general principles, and right 
on to facts, figures and formulas for the 
calculation of stress and deflection. You 
get everything from the principles of 
superposition and least work to formu- 
las for elastic stability of plates and 


Check the partial list of tables this 
guide puts at your fingertips: 


for straight beams, circular rings and flat plates 
under a wide variety of conditions of loading 
and support 


for curved beams and torsion members of various 
sections 


for thin- and thick-walled pressure vessels 
for rollers and other bodies under direct pressure 
for columns 


for slender bars and thin plates in which failure 
occurs through elastic instability 


SEE IT10 DAYS—FREE 


y & 
with your order Same return 


poccee nnn ------ = -- === 
1 McGRAW-IILL BOOK CO., INC, : 
4 330 Ww. 42nd ge , N. ¥. H 
i € toark’s nad R MU LAS FOR 1 
! RES ND’ STRAIN f days’ ex 1 
1 tion on approval. Ir 10 days I will 9 
ry $4.5 plus a few cents postage, or 
; ata 1 
' 1 
' 1 
' 1 
' ' 
' 1 
- ' 
' 
' 1 
' PPE-4-49 § 
' SAVE Ww “ tage and pack y charges if ! 
! 1 
! ' 
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MILK A COW. Milking machines use controlled 


vacuum and gentle fluctuations to get the milk. Most 
manufacturers use V-Belts to drive the compressor, 


WHY V-BELTS? Because they ignore the deteri- 
orating effects of dirt, dust, moisture and animal acids 
present in every barn. What's more, milking machines 
must be compact. V-Belt drives permit the use of 
shorter centers, smaller pulleys. Save weight and space. 





FLY A HELICOPTER. Aa aviation engineer has 
recently designed a helicopter that uses V-Belts to trans- 
mit the power from the engine to the rotors. 


WHY V-BELTS? Because they are one of the 
most efficient methods of transmitting power known 
They won't slip or stall. They are light, long wearing, 
easy to maintain. And they eliminate shafts, gearing 
and expensive machining. 





SHAKE NUTS FROM A TREE. Raising nuts 


is big-time business. A leading pecan grower uses a 


steel cable and an eccentric drive (V-Belt driven) to 
gently shake the ripened nuts from the trees. 


WHY V-BELTS? They absorb shock loads, with- 
stand sudden power. They have a long service life, inex- 
pensive. Operate any where with little or no maintenance, 











KEEP TOLERANCES TO |- or—.O0O01. 
When machine tool makers build machines that produce 
parts held to absolute tolerances, they depend on V-Belt 
drives to transmit the power. 


WHY V-BELTS? Because V-Belts won't vibrate. 
They start and run smoothly. Absorb the shocks of 
sudden starts or overload. 








WHAT HAVE YOU DONE WITH V-BELTS? 


All of the above are drive applications design engineers 
have told us they have made using Dayton V-Belts. 
We share them with you in hopes they may help you 
in your work. We'd like, in turn, your experiences. If 
you have used V-Belts to solve an unusual problem and 
think it would help your fellow engineers, write and tell 
us. We'll be happy to publish it on this page, giving 
vou full credit, of course. 





WHAT WOULD YOU LIKE TO DO? 


V-Belts have the happy faculty of making drives more 
efficient, or cheaper, or easier to maintain. Dayton en- 
gineers are skilled in how to use them. Dayton builds 
all kinds of V-Belts, for normal drives, high speeds, 
shortest: possible centers, unusual conditions of heat, 
oil or static, and the like. They are available in all sizes. 
Write us your drive problem. We'll be happy to help 
you solve it. Address The Dayton Rubber Company, 
Dayton 1, Ohio. 


Daytona uobar 
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THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 
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Approved by 

onadian 

Stondards 
Association 











Ea PREVENTS WIRE FROM FRAYING 


@ The Heyco is a Nylon insulating grommet that grips the 
wire in a vise-like grip in addition to insulating the wire 
from the chassis. It Som not injure the wire yet it anchors 
it firmly to the product, thus preventing strain on termin- 
als. Heyco eliminates cord wear at chassis entrance and is 
available with spring extension for applications requiring 
wire movement. Illustrated Bulletin on request. 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH 3, N. J. 


TEST SAMPLES Wine srecirications 





HEYCO ELIMINATES STRAIN ON TERMINALS 
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sock ’em 


lock 7 


©m 





it’s easier with Abbott 
the all round ball 


Baby buggies, pinball machines, locks... 
nothing tells the story of Abbott's versatility bet 
ter than the variety of products using Abbott 
Vol FMM ey olilaelilolar Ma celamol-toldlule Mole] iC Meld-Maol ial) 
less, and Abbott's well rounded line increases 
their flexibility for use in almost any manufac 
tured product. Why not take advantage of 
Abbott's long experience and see how it fits into 
your production picture. Examine the chart be- 


low for your needs, or write for complete details 


A-B CHART 


Size | Sphericity 
Tolerances Within 


0001 0001 

veleley 0002 

‘ 0005 0005 

Hardware 6 + .001 001 
ott Industrial 8 + .002 
003 
005 


Abbott Special 


THE ABBOTT BALL COMPANY 
HARTFORD 10, CONN. 


RS. 


y A) The round hole in the square peg can help you with 
your burnishing problems, too. Ask for a sample kit 


\ 
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How Stronger Cranks Are Built 
at Lower Cost with Arc Welding 




















Examples of cranks and crankshafts fabricated from steel at lower cost 


Many machinery parts like these simple 
cranks are being fabricated from standard 
steel shapes, eliminating the need for forg- 
ings or castings. Shaft components for the 
cranks may be produced from bar stock, 
machined to form as simple lathe opera- 
tions, and throw members flame-cut from 
steel plate. Component parts are tack 
welded first or are located in simple fixtures 
for welded assembly using electrodes suited 
to the type of steel used 














Fig. 1 WELD 





Simplest of all cranks is shown in Fig. 1. 
Where accuracy of throw is unimportant, 
bars having a diameter equal to the throw 
can be fillet welded. If a longer crank 
throw must be maintained, the shafts can 
be fillet welded to a disc (Fig. 2) or two 
studs machined as shown in the lower 
sketch (Fig. 2) can be positioned back to 
back and the flanges fillet welded. 











Fig. 2 WELD 











WELD 














Fig. 3 shows the elements of a single- 
throw crankshaft. On applications where 
the throw of the crank exceeds the diam- 
eter of the shaft members, discs cut from 
bar stock or flame-cut from steel plate are 
incorporated (Fig. 4). 

















To simplify the welded assembly of a 
crankshaft, the throw members can be 
built from rectangular stock and _ fillet 
welded as shown in Fig. 5, after which a 
trim cut may be taken on a lathe for ap- 
pearance or balance. 














Fig.5 


with arc welding. 


Multiple throw crankshafts, as illustrated 
in Fig. 6, can be weld-fabricated to suit 
any requirements of size and throw. If 
necessary, different alloys can be incor- 
porated in various component members to 
best suit the needs of the crankshaft. After 
welded assembly, the crankshaft can be 









WELD | 








Fig.6 





machined all over in the conventional 
manner, accurately holding any size and 
throw specified 

Counterbalancing is easily accomplished 
by fillet welding weights to throw members 
as indicated in Fig. 7. Small deposits of 
weld metal can be added to any part of 
the crankshaft if unusually accurate bal- 
ancing must be attained 








Fig.7 














The above is published ty LAE LINCOLN ELECTRIC COMPANY ii sic inierests or progress 


Machine Design Studies are available to engineers and designers. Write on your letterhead to The Lincoln Electric Company, Dept. 34, Cleveland 1, Obio. 
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RAYTHEON 
Yew Priaciple 
TYPE 230-FRAME MOTORS 


The efficiency of Raytheon Type 230 Motors is almost double the 
value ordinarily obtained in shaded 2-pole motors of this size. 


For example, study the performance curve illustrated above. It 
is typical of all Type 230 motors in respect to the general shape 
of the speed torque curve. This curve is unusually flat between “No 


Load” and “Pull Out” 
are likewise unusually high! 


The Starting Torque and Pull Up Torque 


Better speed stability under variable operating voltages is pos- 


sible with this flatter speed torque curve. 
HORSEPOWER PER POUND! 


Deluxe Model: for use on phonographs, wire and 
tape recorders, sound projectors... 


Economy Model: for use on desk fans, electric 
heater fans, toys, vending machines, projector cool- 
ing blowers, slide projectors... 


For complete data, specifications and illustra- 
tions on the entire line of 230 Frame Motors 


The result is MORE 





send for NEW HELPFUL BULLETIN 1000. pe 230 Economy Model with 


brass-strap bearing brackets. 


RUSSELL ELECTRIC COMPANY 


Subsidiary of Raytheon Mfg. 


Co. 


Chicago 10, Illinois 


Here’s Motor Performance 








Two new books of interest 
to research and 
practicing engineers 


BEBOP BPP PPD PPP PPP PPI PDI 


By V. L. STREETER 
FLUID : Research Profes- 
DYNAMICS 











sor in Mechanics, 
Director of Fun 
damental Fluid 
Research, Illinois 
Institute of Tech 
nology 











258 pages 
6x 9, $5.00 
This book is cor 
ed primarily with the development of the 
eral fluid equations and their reduction to 
ecific problems. The basic ideal fluid is first 
owed by examples of three-d 
flow rhen the necessary concepts it 
x ibles ntroduced so that al 
al fe ases may be approached 
nformal mapping. Free 
es are troduced, with several +o 
8 1 Ve < theory is developec 
1 é 1 examples. ne 
Na = equa ived and applied 
to eral flow } t ng the boundary 
layer. 


These pam are covered in detail: 


charac @ complex variables and 

oe of ai is their relations to fluid 

relation to flow; the theory and 

application of confor 

, fluid mal mapping 

@ simple conformal trans 
formations, including 
the resulting flow pat 
tern, ete., ete 


By S. TIMOSHENKO 
Professor of Theoretical 
and Applied Mechanics 
and D. H. YOUNG 


Associate Professor of 


ADVANCED 
DYNAMICS sap, Pete, 


395 pages, 6 x 9, $5.50 


This k isizes tl development of 
general methods of approach to various Classes 
f r : ! 1 illustrates the appli- 
t mportant technical 




























s ngineering. Al- 
uch essent yt oretical in viewpoint, it 
» contains practical discuss ne dé aling with 
x l 1 1 integration, ballistic 
ms, engine balancing 

vheel calculations S SchekG ban 406 


Special features include: 


@ linking of the classical @ methods of 


successive 














1 T* stems 
ems with several degrees of 
© phy cal Int «pretatl ms freedom 
f gene rems to @ discussions of variou 
LOW pon fie applica types of dynamical 
sf ns dampers, 
@ methods 
vith vibrations 
tems having non-linea ’ 
pring characterist 


re we ee oe 


FREE 
— 


McGRAW-HILL 
BOOK CO., Inc., 
330 W 42nd St., 
NYC 18 
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This Copper Stud Tre 
Tough Part to Make... 












Tough? Yes, impossible to make in 

any practical way except by cold heading. 
Scovill turns it out in highest 

quality, fast and at low cost. 

Examples like this of the 

art of cold heading demonstrate for your 
benefit a wide range of possibilities 

in the hands of Scovill craftsmen. 


Intricate Shapes Are Practical 
Note the sharp-cornered, accurately placed and per- 
fectly formed /ugs under the flange. The accomplish- 
ment of this essential feature automatically restricts its 
manufacture to cold heading. 

Cold heading technique permits the formation of the 
comparatively small body diameter and a large head by 


extrusion. This results in a tremendous saving of metal. 


Consider These !nherent Advantages 

Cold heading conserves metal. Close tolerances are 
held—fewer operations are necessary. Fast, economical 
production is assured. The preduct is of highest quality 
and finish, of greater strength, the tools for producing 


it are a minor item of expense. 


Scovill Experience Opens New Possibilities for Savings 
Take another look, now, at your parts or fasteners that 
are not made by cold heading. Perhaps cold heading 
offers savings, together with highest quality. 

And, in particular, talk over cold heading possibili- 
ties with us on new parts or fasteners you need before 


definitely putting them down on your drawing board. 


1 Send nou t A Guide to the Profitab Use ot 
pee Cold Heading.’ Here, clearly explained, are th 


advantages and limitations 1 lesigning fasteners 

and component parts for the cold heading process 

— We will be glad to work out your requirements 

—— with you. Note below the Scovill Industrial Fas 
tener Representative conveniently located nea 


Special Cold Headed Parts * Phillips Recessed Head Screws 
Clutch Recessed Head Screws * Washer Screw Assemblies (Sems 
Tapping Screws * Standard Machine Screws 








USTRIAL FASTENER SALES 


_ WATERVILLE DIVISION 








Illustration 





enlarged 
to show detail 


493 + baie4 4 = 








2% 
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New York, Chrysler Building e Detroit, 858 Maccabees Building, Woodward Ave. at Putnam . Chicago, 222 West Adams Street 


Los Angeles, 2627 South Soto Street * Cleveland, Terminal Tower Building 
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San Francisco, 434 Brannan Street 
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Power That Hangs On 


When Earth Drilling is Tough 


In boring holes for pier foundations, telephone poles or seis- 
mographic surveys, Williams Earth Drilling Machines frequently 
must bore through hard pan, slate or rock. That's when Allis- 
Chalmers high-torque power units show their ability to “hang 
on''—justlike steam power—and handle hard drilling with ease. 

Designed for tough tractor service, Allis-Chalmers engines 
provide heavy-duty power for any type of operation, con- 
tinuous or intermittent. Their low first cost plus reliable, low- 
cost performance promotes customer satisfaction. So do the 
nation-wide service facilities. Let our power engineers help 
select the correct unit to fill your requirements. 


POWER UNITS — Five Sizes 





nae 
~~" Cp) Model* Cyl. R.P.M. Max. B. HP. 
f TL) o125 4 1500-1800 24.5—28.0 
Se, GR W-201 4 1400-1800 33.5—40.5 < 
LS U-318 4 1200-1400 45.0—50.9 © 
~~ £€-563 4 1050 74.0 
ENCLOSED = L-8 44 6 1050 110.0 OPEN STYLE 


*figures represent cu. in. displacement 





Driiling 5-in. hole for seismographic survey with 
earth boring machine manufactured by Hugh B. 
Williams Machine Co., Dallas, Texas. This model 
is driven by Allis-Chalmers B-125 Power Unit. 





ALLIS-CHALMERS 


RACTOR DIVISION — 


MILWAUKEE 1, U.S.A. 


ae Heavy steel base. 
2) Coil readily replaced 
by removing 2 heavy 
screws holding E-shaped 
magnet frame. 
Accessible solderless 
type terminals are con- 
veniently located. All line 
terminals at top; load ter- 
minals at bottom. 
© Any pole can be 
changed from normal- 
ly open to normally closed, 
or vice-versa, without ad- 
ditional parts. 


R-B-M biv., Essex Wire Corp. 








INDUSTRIAL 
O10) \ sv XO MO) =t—) 


2 TO 8 POLE 


. {4) 600 VOLT A.C. 
F 10—15 AMPERE SIZES 


REVERSING —NON-REVERSING 
TYPES 


Melamine stationary 
contact block and mov- 
able contact carrier. 
6) Stationary and movable 
contacts can be readily 
replaced with use of screw 
driver only and without 
removing wiring. 
Vacuum impregnated 
magnet coil designed 
for continuous 50/60 cycle 
service. 
For descriptive bulletin 
No. 600 write Dept. E-4 


LOGANSPORT, INDIANA 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 
— FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 


INTERCHANGEABLE CONTACTS 


Better CLUTCH Design 
Benefits PRODUCT Design 
























MULTIPLE-DISC 







Tooling Up 






ROCKFORD 
on A ee 


Fitting the clutch to the product — instead of 
the product to the clutch — requires that the 
clutch be designed, manufactured and ap- 
plied to meet the products specific needs. 
Before you approve the design for your next 
model — double check to see if it includes 
all the improvements you can give it — with 
the right ROCKFORD CLUTCH application. 
You are invited to utilize the clutch “know- 
how" of our engineers to give your design 
the technical clutch advancements that will 
provide your product with important com- 
petitive advantages. 












Manutacturing 
r 





















































ROCKFORD CLUTCH DIVISION 
BORG waante 


209 Catherine Street Rockford, Illinois 
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GENERAL 






















G-E open (dripproof) induction 
motors for load, tant 
speed applications. From 1 to 2000 hp. 












Notice (1) how Tri-Clad bearings are surrounded by and rigidly supported 





in solid cast-iron housings. Compare the long, close-running fit between 
housing and shaft (2) with other motor bearings. Examine the tight rabbet 
fit between inner cap and end shield (3) which ke dust 4 ist 

P ; = Dee re eee a hazard. from 1 to 1000 hp. 


out and lubricant in. See, too, the pressure-relief greasing system (4) that 


mokes it easy to lubricate if you need to 


You can't beat a 7e/ ci40 motor 





for easy maintenance 





G-E totally enclosed motors for oper- 
ation where dust or corrosive fumes are 


; ’ G-E capacitor motors for use on fans, 
A tri-cLaD motor Will run safely without lubrication for years—for blowers, pumps and compressors with 


as long as any other general-purpose motor you can buy. The big thing 
is—it’s grease-gun casy to lubricate a Tri-Clad if you need to. 

You don't have to take a Tri-Clad motor down and disassemble the 
bearings to lubricate it. You don’t have to follow special instructions. 
\ standard gun and a good grease are all you need. 

And remember, Tri-Clad gives you all the extra protection that only 
cast-iron structure can give ... Extra protection against rust and corro- 
sion . . . Extra protection against mechanical abuse and permanent 


distortion... 





Extra protection that has been proved in more than 5 billion hours of 


single-phase power. From %4 to 5 hp. 


G-E Type ACA induction motors for 


rough-and-tumble industrial service. adjustable speeds—provide 3 to 1 speed 


range. From 3 to 200 hp. 
WANT TO SEE FOR YOuRSELF? Tri-Clad motors in nearly all types and 
ratings are ready for IMMEDIATE sHIPMENT. Contact your nearest G-E 





Office or write Apparatus Dept., General Electric Company, Schenec You CAN’T BEAT 
tady 5, N. Y. 


TR! CLAD 


EXTRA 


GENERAL ($6) ELECTRIC Peorecron 




























50 Ave. L.. Newark 5. Neu te 


... the plastic with t 


STV RO 


Mass production at low unit cost is the plus 
value sTYRON offers you. That is why manu- 
facturers specify styRON (Dow Polystyrene) 
for a multitude of industrial and commercial 
applications. They are fully aware of the 
high quality of styRON— its excellent adapt- 
ability and, above all, the fact that styRON 
offers more pieces per pound. 

STYRON proves its unique versatility in the 
mass production of the above shown con- 
tainers. The use of styRoON affords these 


nt 


containers such sales advantages as: 75% 


higher 
quality 
PLUS 
more pieces 
per pound 


Clearsue coniainers molded of Styron by Celluplastics Corporation, 





ie li 


lighter weight than conventional containers, 
erystal clear or gem-like colors, no danger 
of shattering, dimensional stability, uni- 
formity and they are tasteless, odorless, acid 
and alkaline resistant. These stYRON con- 
tainers are finding numerous applications 
in the drug and cosmetic fields. 

The low cost and high quality of styron 
permitted its use in mass production. Let 
STYRON solve your production problem 
contact Dow today for a competent molder 
to handle your specific problem. 


PLASTICS DIVISION, DEPT. T-21 











THE DOW CHEMICAL COMPANY e MIDLAND, MICHIGAN 
New York © Boston © Philadelphia © Washington © Cleveland © Detroit © Chicago © St. Louis © Houston © San Francisce © Los Angeles © Seattle © Dow Chemical of Canada, Limited, Toronto, Conada 
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WIDE BASE NARROW BASE 


More Air Volume Less Volume 
More Load Capacity Less Capacity 
More Stability Less Stability 


More Cushioning Less Cushioning 














General Industrial Tire Conventional Tire 16” 
16” Overall Diameter Overall Diameter on 
on Wide-Base Rim. Narrow-Base Rim. 


For real savings ... do as industries everywhere have 
done... standardize on wide-base General Industrial 
Pnuematics. 

Heavier loads move easier, faster. Greater stability, 
less sway, easier steering, longer wear, lower worker 
fatigue. Big savings on floors and floor covering. 
Extra cushioning protects fragile loads and delicate 
mobile equipment. 





Two, four and six ply tires, sizes 8” to 22” 
O. D. available in complete assemblies of tire, 
tube and heavy-duty wheels. Ready for imme- 
diate installation on your equipment. 











SEND FOR NEW CATALOG 











guia 


FLEXIBLE 
SHAFTING 





/VS= FOR POWER TAKE-OFFS 
TO ADJUSTABLE OR 
OUT-OF-LINE PARTS 





FOR REMOTE CONTROLS el 
AROUND TURNS u 
AND OBSTACLES P 

D OBSTAC . 


~ 


a 


G1) son AND 


DESIGN SERVICE 


Backed by 50 years of experience in the 
Flexible Shoft and related fields, the Elliott 
engineering stoft is constantly incorporot- 
ing new and modern improvements in the 
design of their own equipment. This staff 
is available to you, as a part of the Elliott 
Service, to cooperate in working out the 
details of your own problems. We will 
be pleased to supply Flexible Shaft Data 
Sheets on request. These will aid you in 
furnishing us with certain necessary speci- 
fications such as r.p.m., torque, deflection, 
etc 







Write for 
Catalog 49 
on your 
Company 
Letterhead 


MANUFACTURING COMPANY 
216 PROSPECT AVE. BINGHAMTON, N. Y. 
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bundyweld... 
our best call for tubing 


Like to get a line on better design, faster production, 
lower costs or higher quality in your tubular applica- 
tions? 

























Put in a call for Bundyweld* Tubing! 


Double-walled from a single strip, bonded through- 
out, Bundyweld is lightweight, ductile . . . leakproof, 
too ... and can be bent without fear of collapsing or 
weakening structurally. Held to close tolerances, it can 
be easily machined or fabricated . . . cuts production 
time, lowers production expense. 


Manufacturers in many fields . . . automobile, ma- 
chine tool, range, television, radiant heating, refrigera- 
tion, tubular toys—to mention only a few ... are 
ringing in on the advantages of low-cost Bundyweld 
Tubing. 


Py 
IP ep genangaerg 


\( 


Chances are, your design, structural or functional 
problem can be solved by this miracle tubing of 
industry, even though you may not seem to need a 

tubing at all. Why not give it a try? Contact your 
near-by Bundy representative among those listed 
below, or write direct to: Bundy Tubing Company, 
Detroit 14, Michigan. 


BUNDY TUBING 


ENGINEERED TO YOUR EXPECTATIONS 


© REG. U.S. PAT. OFF. ® 









WHY BUNDYWELD IS BETTER TUBING 


1 Bundyweld Tub- 2 This strip is con- 3 Next, a heating es Bundyweld 

ing, made by a tinuously rolled ~ process fuses “* comes in stand- 

patented process, is twice laterally into bonding metal to ard sizes, up to 54” 

entirely different from any other tubular form. Walls of uniform basic metal. Cooled, the double O.D., in steel (copper or tin 

tubing. It starts as a single strip thickness and concentricity are walls have become a strong coated), Monel or nickel. For 

of basic metal, coated with assured by close-tolerance, ductile tube, free from scale, tubing of other sizes or metals, 
a bonding metal. cold-rolled strip. held to close dimensions. call or write Bundy. 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 
Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. © Chattanooga 2, Tenn.: Peirson-Deokins Co., 823-824 Chattanooga Bank Bldg. 
Chicago 32, Ill.: Lapham-Hickey Co., 3333 W. 47th Place * Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 © Philadelphia 3, 
Penn.: Rutan & Co., 404 Architects Bldg. © San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. © Seattle 4, Wash.: Eagle Metals Co., 
3628 E. Marginal Way * Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 881 Bay St. 
BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY INTERNATIONAL NICKEL COMPANY DISTRIBUTORS IN PRINCIPAL CITIES. 
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“ Tr 
RL ae ALLEN 


Bars. 


Allen stands for special Allenoy 
steels, for complete facilities for 
threading by any method, for the 
latest forming and heat-treating 
techniques, for quality control, and 
advanced engineering. You get all 
these advantages in one package, 
if you make sure that package is 
the new black Allen package with 
the silver stripes. 





If the shelves in your distributor’s 
hex-socket screw section display 
row on row of the new, distinctive 
black box with the silver bands, 
you know you're getting genuine 
Allens, not just Allen-type hex- 
socket cap and set screws. 


SOLD ONLY THROUGH LEADING 


DISTRIBUTORS 





Hartford 2, Connecticut, U.S.A. 
NE iD. OFTRON, 


Ww YORK. CLEVELAN . CHICAGO, LOS ANGELES 


266 





BUYER'S 
MARKET 


the new 
challenge 
to 


INDUSTRY 


Yes, the buyer’s market is 
back again in many product 
lines... sure to be back in 
all lines before this year 


runs out. 


So now. when you are prob- 
ably concentrating on re- 
designing your products to 
sell successfully in compet- 
think 


you'll want as much help as 


itive markets. we 


we can give you in Design- 


ing for Lower Costs. 


The June issue of PROD- 
LCT ENGINEERING will 
he completely devoted to 
this very important subject. 
Watch for it. This 


sure to set a 


issue 
seems new 
high mark in industrial 


publishing. 


* 


PRODUCT 
ENGINEERING 
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This little pigsie 
went to market 
in a wax overcoat 





.. EVpieal application of 
Honeywell Unitized Control! 


Better wax packaging for food products is still another achievement of 
Honeywell Control Devices . . . the heart of one packer’s system for 
protecting meat cuts prior to freezing. 

Here, a single Honeywell Unitized Control: Panel maintains complete 
control over the temperature of wax in a pre-heater and the temperature 
of the wax in the dip-tank. The controls, once set, are completely auto- 
matic—completely dependable. 





Other applications for money-saving, time-saving Honeywell l nitized 
Controls are to be found in every industry and process, from dryers in 
laundries and dry cleaning plants to automatic coin vending machines 
and textile decating equipment—wherever there is need for multiple or 
complex control. 

We invite inquiries concerning your control problems. Write for Instru- 
mentation Data Sheet #11.0-1 for detailed information on the complete line 
of Honeywell Unitized Control Panels. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4459 Wayne Ave., Philadelphia 44, Pa. 


Offices in principal cities of the United States, Canada and throughout the world 


H I 


7 














MINNEAPOLIS 


oneywe 











anced Instiumentalion 


FOR BETTER PRODUCTS 








Propucr ENGINEERING — ApRIL, 1949 267 














solves 
many problems 
caused by sliding or rotat- 


ing parts which are difficult 
or impossible to lubricate 





A constantly increasing stream 
of problems are facing engineers 
and designers today involving 
Sliding or rotating parts where 
lubrication is difficult or im- 
possible. For such applica- 
tions, Purebon, the mechanical 
carbon, is often the ideal 
answer. Typical applications 





are seal rings, bearings, 
pistons, piston rings, pump 
vanes, valve seats, meter discs, 
and a host of similar items. 
Purebon comes in a wide 
variety of grades. It is strong, 
tough, readily machineable and 
in many cases can be mold- 
ed directly to size. 





Bulletin No. 482 tells the 
complete story of Purebon. 
Write for your copy today. 





448 HALL AVE. 
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PURE CARBON CO., INC. 


ST. MARYS, PA. 


|MADE TO ORDER| 




















Screw driver blades to order for assembly in 
ony type of handle, wooden, composition or 


plastic 


Points in either keystone or cabinet type. Edge 


of point carefully made and of uniform thickness 


Shanks are winged, fluted, formed or milled, 


as shown 


Blades furnished in plain finish, blued or nickle 


Jorrington, Conn., USA. 





how to save space, 
material and money 


° T 
By Using UTH ILL 


Weg # FJ 
ie 





Stripped Pumps 
In Your 
Machinery Designs 





You'll find many practical sugevestions for incorporating 
the pump directly into the design of your equipment in 
this Puthill Stripped Pump bulletin. Tt presents the two 
Ivpes of -tripped pumps available. designed for lubrica- 
tion, coolant, hydraulic and liquid transfer service. 
Capacities up to 200 vopam. Send for your copy today. 


TUTHILL PUMP COMPANY 


939 East 95th Street . Chicago 19, Illinois . Phone RE 4-7420 
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| CORROSION RESISTANCE? 





Available also in modified analyses 18-13-3 (Type 317) for 
extreme corrosion conditions, and 16-13-3cb (Type 316cb) for 
applications where heat-treatment after welding is impractical. 
Ask for Bulletin TDC-133 describing physical, mechanical and 
fabricating properties of these analyses. 





TA-1467-S 








THE BABCOCK & WILCOX TUBE COMPANY 
General Offices Beaver Falls, Po 
Plonts: Beaver Falls, Pu, and Aljionce Ohio 


& full range of Stainless, Alloy and Carbon Steel Tubing for ull Pressure and Mechanical Applications 
; 
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RUBBER... with a 
backbone of STEEL 


LORD BONDED-RUBBER Products 
Solve Some of Industry's Toughest 





Lo ae 
LORD MANUFACTURING COMPANY, ERIE, PA. 


Canadian Representative. Railway & Power Engineering Corp. Ltd 


Design Problems 


Rubber, bonded to metal by the 
LORD Process, gives the imagina- 
tive engineer what amounts to a 
new material with which to work 
rubber with a backbone of steel.” 
Other metals, such as brass and 
fural, are also used to meet special 
conditions 

The characteristics of rubber, nat- 
iral and synthetic, —its effective 
vibration control, its flexibility, its 
high efficient of friction, its re- 
sistance to abrasion,—these quali 
employed to fullest 
advantage because of the insepa 
rable bond between the rubber and 
the substantial base to which it is 


ties may be 


attached 

Valve seats, motor mounts, idler 
wheels, diaphragms, pirn adapters, 
torsion joints, bearing seals, are a 
few of the successful applications 
which have been made and are sug- 
pportunities for improve- 
ment of other products. The Lord 
Bonded-Rubber Process combines 


gestive 


the rigidity and strength of metal 
with the resiliency of rubber in a 

nanent bond that withstands 
¢ ' 


Strains ana 


stresses of torsion, com- 
pression, or other distortion. 


The greatest storehouse of practical 
PAL e in product improvement, 
the application of rubber- 
»- metal, is at your service 
the Lord representative inyour 


r write 


J 





S 


TRAND 


Quality Flexible Shafts 





for 
Remote 
Control 
or 
Coupling 
is to 1%” diameter 
dependent upon 
length 


2” to 30’ length 
dependent upon 
diometer 


Strand top quality flexible shafts are im- 
those who are manufacturing 

They give an as 

surance of dependability, long life, and 
freedom from breakdowns. Used to cou- 
ple, for remot ontrol mechanical 
l ireas, they 
ver a period of 

le with or without 

n also be had with 

Special couplings 

A. Strand & Co., 

Chicago 40, Ill 








APPLYING 


360° CLOSURE 
(wr? 


\ 
REMOVING 


OAC HAWN EO 


LOCKNUT 


WASHERS 


The Standard X Washer is an 
efficient, economical locking de- 
vice. It provides quick, positive 
360° closure to 
support greater thrust load... 


assembly ... 


fast, easy removal ... simplified 
service or repair. No vibration 
can shake it loose. 

Standard X Washers are 
available for pin diameters 
from 7/32” to 17/32”. For 
complete specifications write for 


Bulletin 26. 


& LOCKWASHER, INC. 


311 N. CAPITOL AVE., INDIANAPOLIS 4, INDIANA 
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There are three new grades of C-D Dilecto* that can 
withstand temperatures as high as 250°C. They are 
chemically inert, silicone-glass laminated plastics that 
offer exceptionally high heat resistance and good arc 
resistance, extra strength, and positive moisture re- 
sistance! At Contin«ntal-Diamond we've literally lived 
and worked with Silicone Dilecto—perfecting it to a 
point where we believe it can be highly useful in 

helping to solve your pro- 
duction problems — and im- 
prove product performance. 


YOUr partner Ww ¥° 7 


DE-2-49 


BRANCH OFFICES: NEW YORK 17 e CLEVELAND 14 e 


CHICAGO 11 


improve product performance for you! 


a 


And this remarkable plastic is but one of many in 
the C-D family. They provide practical combinations 
of mechanical, electrical, and chemical properties— 
structural strength, light weight, positive moisture, 
heat and corrosion resistance. In hundreds of plants, 
C-D Plastics—Fibre, Vulcoid, Dilecto, Celoron, and 
Micabond — offer proof that it pays to see C-D first in 
your search for the right plastic for the job. For inter- 
esting, useful information on Silicone Dilecto, and 
other C-D high strength plastics, call or write your 
nearest C-D office, soon. 


*Dilecto GB--112—-S 
Dilecto GB-—-128—S 
's Dilecto GB—261—S 


e SPARTANBURG, S.C e@ SALES OFFICES IN PRINCIPAL CITIES 


WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


¥ e 
( yontinental. = Lamond a On ON 


Established 1895... Manufacturers of Laminated Plastics since 191I—NEVWARK 40 « DELAWARE 
el 
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a0" Why Well-Known 
sx" Electrical Appliance 
fe @ THE FASTEST, most efficient and 
Manufacturers® | Sot ated of fg ein 


YN WW @ FAST STOCK REMOVAL: It is the 
Dema n d C O M 2 | common practice for stocks of 015" 
060° to be removed in a fraction of 


the time required to set up the job for 


FOR SELF-ALIGNING MOTOR BEARINGS boring 


‘a @ EXTREME ACCURACY: Hold to 
*NAMES ON REQUEST. +.0001” tolerance on bore size, 

2 straightness, roundness, with any sur- 
face finish desired. 


@ ENGINEERED to give moximum pro- 
duction with minimym investment, Fulmer 
Honing Machines offer the greotest 
value in the honing field. Get full de- 
tails today. 








Fulmer Model 15.48 honing 1214142” 
Diese! liner, 012°. 015° of Gun Iron is 
removed in 10.12 min Machine copecity 
27-15" diam 


FULMER COMPANY NOW EXCLUSIVE U. S$. 
DISTRIBUTOR FOR ALEXANDER 
BALL HONING TOOLS 


Available in sizes from Ys" te 50° diam. 


@ WRITE FOR NEW 12 PAGE 
HONING BULLETIN. 

Fully illustrated. Gives valuable data on 
honing applications, Alexander Ball 


Honing Tools, ond specifications on all 
Models of Fulmer Honing Machines 











C. ALLEN FULMER CO., 1237 First National Bank Bldg., Cincinnati 2, Ohio 


Designing Bound Brook “COMPO” Self- 
Aligning Bearings into their electric motors proved a real cost-saving 
way to insure motor-shaft alignment, less wear on parts,and smoother, 
quieter, performance. It also meant: 
TO MANUFACTURERS @ Simplification of design; quicker, easier 
assembly @ Elimination of oil cups, machining, drilling, tapping 
and grooving of the housing. 
TO USERS @ No periodic lubrication, quiet, trouble-free performance 
—under both continuous and intermittent operation. 
“COMPO” Porous Bronze Bearings are made from pure metal 
powders, die-formed to shape, alloyed at high temperatures, 
finished to exact dimensions, and vacuum-impregnated with 
lubricant. Self-lubricating qualities make them ideal for use 
in inaccessible spots. The lubricant is sealed in, free from dirt, 
and an even lubricating film is always present. 
Thousands of “COMPO” Bearing sizes can be made from 
existing dies; hundreds of sizes in stock for prompt shipment. 
Mail the coupon below, to get our Stock List or arrange a 
conference with one of our engineers. We've saved time and 
costs for others; we can do the same for you. 


Many other types of “COMPO” Bearings and 
“COMPO” structural parts have been designed into 
appliances and other types of equipment and machines 
at equal savings and with equal performance benefits. 





BOUND BROOK OIL-LESS BEARING COMPANY 


BEARINGS - BUSHINGS WASHERS + PARTS 
BOUND BROOK, N. J. ESTABLISHED 1883 





wee ee we ww ow ew ow ww ow ww oe oe No ow we oo oe ew ee wee eee reer 


Bound Brook Oil-Less Bearing Co PE 4-49 
Bound Brook, N. J 


O I would like to talk to one of your engineers about <% 
nde Le 


| ery . . " — 
: | ie ies. 
O Please send me a copy of your “COMPO” Bearing Stock List ; . ; E A R L a2 E A R 5 ee 


Name Title ae 
Company ‘ = a : 


Street ; ? a a ai hs ca (> 
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Grinding Wheel Provides a Smooth Production Combination 


This 100 H.P. Century Motor operating a huge 60’’ 
surface grinder and the 25 H.P. Century motor operat- 
ing the feeder mechanism, is one of the hundreds of 
thousands of Century drives used in the precision 
production industries. 


The unusual freedom from vibration designed and 
built into Century motors, contributes to the precision 


grinding at the business end of the grinder that was. 


intended by the manufacturer of this fine tool. 


eC) 
TORS 


wo 


The rugged mechanical design of Century motors 
are suitable not only to precision applications like 
this but also for the heavy shock loads required in 
some industrial operations. 


From Century's wide range of types and kinds 
of motors, in sizes from 1/6 to 400 horsepower, you 
can select the correct motor to meet the exact 
requirements of your machines. The properly 
selected Century motor on your machine tools, 
conveyors, processing machinery, etc., helps to 
increase productivity, keep maintenance costs low 
and reduce plant shutdowns caused by improperly 
applied motors. 

Specify Century motors for all of your electric 
power requirements. 


Popular types and ratings are generally available from factory 


and branch office stocks 


1806 Pine St., Saint Louis 3, Missouri 
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Offices and Stock Points in Principal Cities 





time 





as a 
factor of 
control 


in industry 


$1,500 inventory abolished 
-at a cost of $4.46: 


ES kt 


With more than 700 vacuum tubes needed by industry, a 
tube distributor would find profits consumed by 100°; in- 
ventories. But by ordering tubes as needed via Air Express, 
he holds stocks to 25°;. E Orders $1,500 tube at 
9 a.m. from supplier 900 miles ¢ Delivered to customer 
6 P.M. same day. 16 lbs.: cost, $4.46. 


Remember, $4.46 
included speedy pick- 
up and delivery serv- 
ice, too. More protec- 
tion, because you get 
a receipt for every 
shipment. Air x- 
press is world’s fast- 
est shipping service. 


Your Air Express ship- 
ments go by the Sched- 
uled Airlines dire 


off-airline offices. Ship- 
ments keep moving 
with ’round-the-clock | 
service. 


Facts on low Air Express rates 


19 lbs. of machine parts goes 600 miles for $3.54. 

9-lb. carton of new es goes 1400 miles for $3.99. 

(Every kind of business finds Air Express pays. 
Only Air Express gives you all these advantages: Special pick-up 
and deliv: at no extra cost. You get a receipt for every shipment and 
deliver proved by signature of consignee. One-carrier respon- 
sibility. Assured protection, too—valuation cove » up to $50 
without extra charge. Practically no limitation on size or weight. 
For fast shipping action, phone Air Express Division, Railway 
Express Agency. And specify “Air Express delivery’ on orders, 


GETS THERE FIRST mnt 


Rotes include pick-up ond delivery door 
to door in ol! principe! towns ond cities 


oes 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE U.S. 
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Where PRECISION Counts.:: 





You'll find . Magner: 


on the job... 


Real precision in a machine tool requires motors that operate 
smoothly, quietly and with minimum vibration. Wagner Motors 
are noted for these qualities and for long-lived dependability and 
economical operation as well! 


That’s why Wagner Motors have been used extensively and are 

recommended by many widely-known machine tool manufac- 

turers. If you want your machine tools and equipment to operate 

f with precision, and with a minimum of costly “down-time’— 
choose Wagner Motors, too. Bulletin MU-185 gives information 
on the complete line of Wagner Motors. Write for a copy. 


Totally-enclosed Non-ventilated Motor 


Buyers of Wagner Motors get Nationwide Service! More than 
450 Wagner Authorized Electrical Service Stations and Parts Dis- 
tributors augmented by 25 Wagner-owned Service Branches are 
ready to immediately supply on-the-spot service, factory guaran- 
teed exchange motors, or genuine Wagner parts. Write for Bul- 
letin MU-24 for complete list. 


Totally-enclosed Fan-cooled Motor 4 W: ° e 
agner Electric Corporation 
6406 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 


Consult — Engineers on all Electric Motor Problems 








M49-5 e ELECTRIC MOTORS « TRANSFORMERS + INDUSTRIAL BRAKES « AUTOMOTIVE BRAKE PRODUCTS e 
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This fine tough forging 
makes a fine 


TOUGH TOOL 


Economical Hot Water ELECTRICALLY 
with this new VULCAN Immersion Heater 
THERMOSTAT can be set for any desired tempera- 

ture. No danger of overheating 

EASILY INSTALLED by simply inserting in tank or 
boiler and connecting to the nearest convenient 
outlet. “The one inch tapered pipe thread fits 
standard domestic type hot water boilers 








FLEXIBLE Permits placing small tanks where hot 
water is to be used 

PRACTICAL for wash rooms or anywhere in 
factories, stores, offices or institutions where hot 
water is needed 

CAN BE USED with present hot water system with- 
out disturbing existing piping 

* Or 1'4" if desired 


By the makers of Vulcan Electric Soldering Tools, 
Solder Pots, Glue Pots and Branding Irons. 


VULCAN ELECTRIC CO. 


DANVERS 18, MASS. 











we g 
You can hoe, weed and cultivate with this excellent ~ 
new combination garden tool made by Fraim Co., " 
of Norfolk, Virginia. Correctly Applied 
Not only is it efficient, but it is very tough be- _.. that's the 
cause National drop forgings are made with ex- 


ceptional skill. The fibre-like grain structure of V | 4 | N G ROT A a p U KAP 


selected steel is reinforced at areas of impact and 
aes wee. The sturdiness built into the Viking rotary 
Our fine drop forgings offer tremendous strength pump is well illustrated in the Viking rotor 
and maximum fatigue resistance. and idler above. Their wide tooth form and 
Write us today for booklets describing our slow operating speed result in efficient oper- 
standard line of SAE yoke and rod ends, container ation, with long, dependable service. 
handles and knife blades, etc.:—and send us your This original “gear within a gear” design, 
: ni ; most copied of all rotary pump principles, is 
inquiries for custom drop forgings. the key to good pumping. Look to Viking for 
© The Trademark “N” is your guarantee of Fine the correctly engineered pump for your job. 
Quality Forgings. 














Send us your pumping problem today and 
ask for bulletin 49SX. Both problem and 


THE NATIONAL LOCK WASHER CO. |((& without obliga 0 yon 
DROP FORGING DIVISION oe 
Pump C 
aoe new sersey A) (LCL: eee 
27¢ 
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TUF-STUF is the Mueller Brass Co. trade name for Aluminum 


Bronze. It is furnished in a series of five different alloys, 
depending upon the purpose for which it is intended. 


PROPERTIES 


The outstanding properties of TUF-STUF are wear resistance 
—corrosion resistance—high strength over a wide range of 
temperatures (sub-zero and elevated)—high brinell hardness 
on the heat treatable type of alloys—ability to withstand 
shock—high compressive strength and resistance to fatigue 
—lighter in weight than other copper base alloys. 


SOME OF THE MANY APPLICATIONS OF TUF-STUF 


Gears @© Worm Wheels ¢ 














Bushings @ Bearings @ Lead Screw Nuts 
@ Valve Seat Inserts and Spork Plug Inserts in airplane engines @ Shifter 
Forks @ Valve Stems @ Rocker Arm Bushings @ Tie Rods, Nuts, and Woshers 
for pickle tanks @ Window Bolts 











e@ Parts in contact with steam, brine, 
sea water, weak acids and alkalis, crude oils, disinfectants, plant sprays. 





TUF-STUF Alloys are not susceptible to corrosion cracking. 


TUF-STUF Alloys are furnished in the form of forgings, rods 
and screw machine parts. 


If you have a metal problem, TUF-STUF may be the answer. 
Let us send you complete literature on all Mueller Brass Co. 


alloys with their physical and chemical properties and 
uses. Write for catalog 3-A. 





MUELLER BRASS CO. 


PORT HURON, MICHIGAN 
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For low-cost performance of 


INDUSTRIAL RUBBER 
PRODUCTS 


use these tested 





design techniques 








that 
analysis of 
must take 
with rub- 
you're an engineer- 


I ERE’S a_ handy reference 

gives you a thorough 
all important factors you 
into account when working 
ber in industry. Whether 
shop superintendent—industrial technician—no matter what 
your link with the rubber field ... you'll find this concise 
treatment of the physical and chemical properties of rubber 
compounds a handy and practical guide. 


designe! 


JUST PUBLISHED! 


ENGINEERING 
WITH RUBBER 


Edited by Walter E. Burton 


In collaboration with engineers and research :nen of the 
B. F. Goodrich Company 


461 pages, 445 illustrations, $6.50 


7 reference book gives you the practical engineering, 
application, maintenance and design principles of molded, 
extruded and lathe-cut rubber, gaskets, belting, 
scores of other rubber parts used by industry. It 
uses for American-made rubbers, crude 
bers and rubber-like materials a complete pic 
ture of the physical and chemical properties of rubber com 
pounds, the typical dimensions and structural details of in- 
dustrial rubber products. 


hose, and 
llustrates 
and reclaimed rub 


nt 
esents 


1 how to reduce vibre 
how to determine when 


This guide shows you 
ber mountings 
parts can be used—how to us¢ 
Its tremendous store of useful info 
you find the right answers, the first tir 
design and construction 


itions with rub 
extruded rubber 
vy and sheet rubber, ete. 

is ready to help 
to your alized 


pacKil 


speck: 
1 probl ms 


Stage-by-stage procedures show you: 
how to select and use rubber ® how to design and install con- 
adhesives veyor belt systems 
how latex parts can improve © how to 
product design rubber 
how to engineer and install © how to specify correct types of 
V-belt drives rubber hose for best service 


how to select rubber linings to ® how lathe-cut rubber can re- 
withstand chemical action duce costs 


work and use hard 


SEE IT 10 DAYS’ FREE—-MAIL COUPON TODAY 


McGraw-Hill Book Co., 


Send 


Inc., 330 W. 42 St., N.Y.C. 18 
ENGINEERING WITH Rt BBER 


$6.50, 1 
Wet 


I 
| 
I 
I 
l 
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LOW-COST 
PROTECTION 
FOR TUBING AND 
TUBULAR PARTS 


S.S.WHTE Elactoplactie 


PLUGS and CAPS 


Slipped into or over the ends of plain tubing, these 
plugs and caps protect the ends and keep out dirt 
and moisture. 

Made of flexible Vinylite plastic, they are resis- 
tant to most oils, offer high electrical insulation, and 
are easily applied and stay put. For details 


WRITE FOR BULLETIN P-4704. 
Sees, CLASTIES 


——e DEPT OP, 
FLEXIBLE SHAFTS AND ACCESSORIES 
+OLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


———————, 


UREK BALL JOINTS and) 
SCREW MACHINE PRODUCTS. 


Many manufacturers find that in Tourek’s ) 
wide range of standard Ball Joints there is 
a type and size which meets their exact re- 

_, quirements. You, too, can simplify the de- 
sign and improve the performance, as well 
as reduce the cost of your products by BALL 
specifying standard Tourek Ball Joints... JOINTS 
Our large stock assures prompt delivery. 





Or, if you are planning a new product 
calling for special Ball Joint design, call 
upon Tourek for experienced advice. ; 
Write for Tourek's 16-page illustrated catalog, 
containing complete specifications on 12 stand- 
ard types in 54sizes as well as data on special 
types 


Yur screw machine product requirements, 
when produced at Tourek, are the result of 
coordinated engineering know-how, the 
latest in modern high-speed 6-spindle auto- 
matics, skilled operators, plus 28 years of 
experienc ie. 





SCREW 
MACHINE 


; . = rs PRODUCTS 
Your production parts, from Ye" to 2%" are 


made with the utmost precision and delivery 
is assured according to schedule. 
An inquiry on your screw machine prod- 


uct needs is invited. Send a blueprint or 
sample for quotation. 








J. J. TOUREK MFG. CO, 
4701 W. 16th St., Chicago 50, Ill. 


ESTABLISHED 1920 


TOUREK 


MAKERS OF QUALIT FAMOUS BALL JOINTS 


ITY 
SCREW MACHINE PRODUCTS 
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When the 
Telegraph Industry 


escaped from 
GLASS JARS... 


wrayvera 


er 


A264464 i 


Topay, 55 years and over a million motors 
later, Crocker-Wheeler no longer concentrates 
on the design and manufacture of special 
motors exclusively. But the pioneering spirit 
and engineering skill of Crocker-Wheeler that 
persuaded industry to adopt electricity half a 
century ago are still very much alive—in the 
performance of C-W standard motors today. 

Past and present (yes, and the future) are 
inseparably fused at Crocker-Wheeler. A high 
percentage of the skilled workers who helped 
C-W make motor news through the years are 


still on the job, bringing to motor problems 


; ee 


of modern industry a rare background of 
knowledge and engineering experience. 
You'll understand what we mean (if you 
don’t already know) as new, more efficient 
Crocker- 


Wheeler, are introduced in 1949. You can sense 


standard motors, developed by 
it just by ¢alking to Crocker-Wheeler when you 
have a difficult motor problem. Here, you will 
say, is a master of the art of motor-making— 
but more than that, the kind of organization 
with which you would like to do business 
Crocker-Wheeler Flectric Manufacturing 


Company, Ampere 3, N. J. 


. 


AND CROCKER-WHEELER 1S MAKING| moToR | NEWS TODAY m> 
————— 





MOTOR 


Se F AN-COOLED 


ToT pLLy-ENCLOSEP cane 











Saves 60% of 


Moinitenance Costs 


You can make maintenance savings of 80% and more with 
Crocker-Wheeler Sealedpower Motors. The secret? C-W dol- 
lar-saving design. No other totally-enclosed, fan-cooled motor 
has exterior cooling, with the fan-driven airstream blowing over 
a finned frame, carrying dust and fumes outside and away. (The 
outside fins that identify a Sealedpower Motor provide over 
150% more cooling surface. ) 


But that’s not all — this motor keeps cooler longer because 
it keeps cleaner. There’s no place for lint or dirt to collect... 
nothing to hold heat iv. Even on the really dirty jobs, a Sealed- 
power Motor will keep production going many times longer than 
“ventilating passage” motors, without a shutdown for cleaning. 


For years of cool, clean operation and low maintenance cost, 
specify Sealedpower Motors. They're stock motors made 
for the toughest service. In new ratings from 3 to 60 hp. 


Crocker-Wheeler Electric Manufacturing Company, 
Ampere 3, N. J. Division of The Joshua Hendy Corp., 
Branch Offices: Boston, Buffalo, Chicago, Cincinnati, 
Cleveland, Los Angeles, Milwaukee, New York, Phil- 
adelphia, Pittsburgh, San Francisco, Washington, 
D. C. Representatives in principal cities. 
CROCKER-WHEELER 
SEALEDPOWER MOTOR SEND FOR BOOKLET, “It's Different — it's a Dollar-Saver.” 
Tells why the Sealedpower Motor will save money for you 


Sealedpower Motor driving a vertical triplex 
power pump where moisture is excessive. 


WHATEVER YOUR MOTOR 
REQUIREMENTS — CALL ON 
CROCKER-WHEELER 


i Crocker-Wheeler builds it, 
it's a better built machine. 


Horizontal and Vertical 
Protected-Type 
induction Motors 


A-C Generators 
and High Speed 
Synchronous Motors 


a 
Large D-C Motors 
and Generators 


Turbogenerators 


ELECTRIC MANUFACTURING COMPANY, AMPERE 3, N. J. 


Division of Joshva Hendy Corporation 





The Final Touch for beauty 


...for comfort... for safety 


PLEXIGLAS 
FOR TODAY’S CARS 


1. Crests for the new Buicks, 
molded of PLEXIGLAS V-100 molding 
powder. Lasting 

brilliance and color 

distinguish 





them because 
easily -molded 
PLENIGLAS is 
immune to sun and 


weather even after years of wear. 


* . 
2. Robbins Full-view 
rear windows 
of PLENIGLAS in- 
crease rear-vision 
in convertibles 
nearly 500°) over 
most fabric-and- 
elass panels 
Strength and resilience provide safety. 
Light weight permits easy installation 


OPTICALLY CLEAR P L E X i G L & S 3. Optically true Visilite Sun Visor 
WEIGHS 52% LESS THAN GLASS! Sd coh iaeehdeg. oakok ade 


light to a mini- 
mum. No frost- 
Have you ever wished for a material as clear as fine glass, but ing because visor 
only half as heavy ? Strong enough to withstand a hard blow pte ses cyes veoh \' a 
> mh > ugg 8 eae 
or a heavy load? Then stop wishing; here’s PLEXIGLAS. eA => 
Think what you can do with this sparkling acrylic plastic— winmeniens. od befor] 
in merchandise and merchandising. In small products or 1) 
components, in large items like sign faces, skylights, show- 
cases, in a thousand-and-one industrial and building applica- 
tions, PLEXIGLAS speeds production and whittles costs. 


‘ / 


. * = 


For decorative parts and functional 


a “ i accessories that add the final touch to 
Its easy workability, resistance to sun and weather, gleaming ony cor—use Pennonsas, Well he ated 


brilliance, color possibilities and ability to “pipe” light make to give you complete details. 
it the plastic for indoor or outdoor use. Write as fully as you wish 


garding specific applica- 
Our new booklet suggests how PLEXxIGLAS can add new 


tions, or use the convenient » 
lightness, new beauty, new durability to your products. Send coupon to ask for our new 2, vy 
for your copy today. PLeatcias brochure 





CHEMICALS FOR INDUSTRY aoum & WAAS Company 


DEPT. P, 222 Washington Square, Phile. 5, Pa. 








= Please send us your booklet, “PLEAIGLAS—AN 

OUTSTANDING MATERIAL FOR PRODUCTS 

ROHM £& HAAS REQUIRING USTRENGTI. PERMANENCE. 
LIGHT WEIGHT, BEAUTY.” 

WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 


Name 








Company 





Prexictas is a trade-mark, Reg. U. S. Pat. Off. Address 









C—) 


wats NEW ie 
AUBURN Plastics 








SELF-HINGED BOX. A new and completely different kind of package 
is molded by AUBURN to hold the parts of a button-hole attachment 
made by the Greist Mfg. Co., New Haven, Conn., for the Singer Sewing 
Machine Company. 

Developed by AUBURN and designed by Egmont Arens, it is injec- 
tion molded of polyethylene as one self-hinged unit. The “built-in” 
hinge gives a spring action when opening and closing the box... is 
tested up to 70,000 openings and closings without appreciable wear. 

Inherent advantages of the new box provide a wide range of packaging 
applications. It is soft... protects stored parts against damage. It is 
pleasing to see and feel .. . can be grained to simulate leather or given 
any other surface design ... easy to clean and keep clean. Has unlimited 
possibilities as a re-use package! 


CLARINET CASE. An improved type of reinforced 
plastic gives increased utility and durability to the 
clarinet case molded by AUBURN for the Komold 
Case Co. of Philadelphia. 


The new material is made of sisal fibre bats witha 
binder of polyester resin. It gives the case an impact 
strength of 10 foot Ibs. (Izod) ... Fiberglas, 
decorative papers and other combinations can be 
used. Abrasion resistance, light weight and unusual 
pleasing appearance are among its other advantages. 

AUBURN research engineers have just completed 
the development and final testing of this new rein- 





forced plastic which has special applications for 
housings, covers, and other shapes with compound curvatures where 
weight-strength ratio is important ... and where wall thickness is 


untiorm. 


AUBURN molds all types of plastics by any modern mold- 
ing method. When you have a problem in plastics, AUBURN’S 73 
years of experience is at your service. 

Write: Auburn Button Works, Inc., 350 McMaster St., Auburn, N. Y. 


- Auburn Button Works, Inc. 


MOLDERS SINCE 1876 @ AUBURN, NEW YORK 


Bineered Plastics 





Low Power 
BALANCED 


PHASE 













with... 
ri-Phase 


TRADEMARK 


RESISTANCE 
WELDERS 


@ WELDS FASTER and BETTER 





STEEL STAINLESS 
ALUMINUM MAGNESIUM 
MONEL INCONEL 


BRASS ALLOYS 


@ Write for T- W Tri- Phase Bulletin and 
check for yourself on the high produc- 


tion value of TRI-PHASE 


THE TAYLOR-WINFIELD CORPORATION 
WARREN, OHIO, U.S.A 


TAYLOR: 


WINFIELD 
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SEND FOR THIS FREE BOOK! 


Shakeproof Thread-Cutting Screws actually cut their own 
snug mating threads in practically any material . . . costly 
separate tapping operations are completely eliminated ! 
The exclusive Shakeproof thread-cutting slot in each 
screw forms a sharp, serrated cutting edge . . . assuring 
true tapping action as the screw is driven. Special heat 
treatment makes Shakeproof Thread-Cutting Screws 
stronger too... nearly twice as strong as ordinary ma- 
chine screws! And, because each screw fits tightly in 
its self-cut, perfectly mated thread, maximum resistance 
to vibration loosening is assured! 

All these advantages will make your assembly process 
simpler and more efficient .. . see how in the new Shake- 
proof Thread-Cutting Screw book. You can check the 
typical applications shown against your own... and 
there's convenient technical data too! Write for your free 
copy today 
SHAKEPROOF Inc., Division of Illinois Tool Works, 2501 
North Keeler Avenue, Chicago 39, Illinois. In Canada: 
Canada Illinois Tools, Ltd., Toronto, Ontari 


THREAD-CUTTING SCREWS 
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Type 1 Shakeproof Thread-Cutting Screw 
ideal for a wide range of steels, 
stainless steels and the harder alloys 


Type 23 Shakeproof Thread-Cutting Screw 
assures efficient thread-cutting action 


the softer metals and die castings 


See how Shakeproof 


Thread-Cutting Screws will reduce your production costs! 


Type 25 Shokeproof Thread-Cutting Screw 
provides maximum resistance to strip 
ping ond decreases internal stresses 
in plastic applications 


FASTENING HEADQUARTERS 


RADE MARK 
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Let us 
send you a 


Ke Molen 


Yes, the best way to find out everything 
you want to know about a motor is to test 
it out for yourself. Put it to work on the 
toughest kind of jobs that come your way. 
Test it under all kinds of conditions. 

































That's why we want to make it easy for 
you to get and use a K-C Motor. 


All you need to do is to write and tell us 
you'd like a sample K-C Motor. We'll 
ship it out to you right away. We will bill 
you for it but with the clear-cut under- 
standing that you can return it for full 
credit at any time within six months, 
regardless of the motor’s condition. 


We make this offer because we are so 
sure of the K-C Motor’s ability to give 
you smooth, quiet operation even under 
difficult conditions and continuous 
operation. But we want you to find it out 
for yourself. Write us today! 


THE HOOVER COMPANY 
Kingston-Conley Division 

86 Brook Avenue 

North Plainfield, New Jersey 


A Product of The Hoover Company. Built in 
ratings of %, , Yr, % and 1 and 1% HP 
at 1725 R.P.M. and 2 H.-P. at 3450 R P.M. in 
single phase. Also companion polyphase motors 





Sier-Bath 


GROUND or SHAVED 


Gears 


for products that ovtself competition! 
@ Impfové’ the quality of your 
geafs.dind the sales of your ma- 2 
chines are bound to improve. / 


Ang! for better gears, ‘consider 
'Siet-Bath facilities for shaving *) 


ell 


Spiral and spur gears up fo 24” 
diameter ond for grinding spur 
gears to 16”, spiral gears to 10” 
and splined shafts (both straight 
side and involute) upto 42” long: 
it will pay you-te'send your specs 
fo Sier-Bath for quotation. 


ALSO MFRS. OF SIER-BATH GEAREX @ SCREW PUMPS 


FOUNDED 1905 


7 MEMBER A.G.M.A. 


‘=@Sjer-Bath 


GEAR and PUMP CO., Inc. 


9262 HUDSON BOULEVARD 


NORTH BERGEN, NEW JERSEY 





Gear drive on SPERRY 
HYDRAULIC REMOTE CONTROL 


will amplify or reduce 55° operating arc* 


Putting gears or pulleys on 
receiver shaft of Sperry Hy- 
draulic Remote Control per- 
mits great variation of its 
effective operating arc. This 
makes possible more accurate 
control of valves, indicators 
and similar equipment. 
Torque output depends on 
gear ratios employed. 


Sperry Hydraulic Remote 
Control provides accuracy to 





Vy of 1°. It is moisture-and- 
dust-resistant. Automatic syn- 
chronizing valve compensates 
for volumetric changes in 
fluid due to temperature 
change. 

For all the facts on Sperry 
Hydraulic Remote Control, 
write today for Bulletin 
2001-I-4. 

*Gears are not supplied with 
controls. 


SPERRY PRODUCTS, INC. 


DANBURY, CONN. 
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° ° ° eg at ite caliad , 
This designer of power tools had a brain wave od? @P~—=— .. Why not scoop 


eS) competition with a featherweight portable electric drill... using a 
cast magnesium housing? But the boss said, ‘““No soap! 
Too tricky to machine.” Undaunted, the designer got in touch with Aluminum 
Company of America, light metal headquarters ...He found that simple shop 


P 
practices [- G make handling magnesium no problem*.. that every month 
) Us 


industry successfully uses over a million pounds of this modern metal. He got 


: ' ae parent ' ‘ 
valuable technical aid, plus books on designing * 9 and fabricating 


magnesium. From then on, it was a cinch to sell his boss on switching 
to light, strong, easy-to-machine American Magnesium Castings. 


> 


. : . : ‘ P . , , 
Now he’s the fair-haired boy at the plant since his magnesium hunch 


put new sales appeal into their whole line. *No change in insurance rates. 
~*~ 


These two, free books on magnesium and our broad technical experience can 
help your products, too. Write Aluminum Company of America, sales agent for 


American Magnesium Products, 1702 Gulf Building, Pittsburgh 19, Pennsylvania. 


AMERICAN 
MAGNESIUM 
CORPORATION 
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Now! A New Lightweight 
LAUSON Engine 


Here’s that famous Lauson dependa 
bility now available in an engine 
weighing only 23 Ibs! 

% H. P the perfect portable pow- 
er. 4-Cycle, Air-Cooled. Other mod 
els to 5 H. P 

Instant starting economical oper 
ation. 

Machined mounting pad on crank 
case for direct mounting of pumps, 
generators, etc. 


Dept. PE, The LAUSON Company, New Holstein, Wis. 


In Canada 
Hart-Emerson Ltd 
Winnipeg, Canada 


ENGINE BUILDERS FOR OVER 50 YEARS! 


Bringing together 


for the first time . . 


| 





Engineering data 
on the design of 
ultrasonic systems 





Considers the many uses of 








THERE'S A RIGHT LOCK NUT FOR 
YOUR JOB! 


Chances are four out of five it’s An-cor-lox. 
Check these advantages! 


Can't shake loose Competitively priced 


Not affected by sawed-off Spins on stud by hand 
or drilled bolts 
Locking ring forms a 


Can be re-used many times pressure seal 


Locking ring on bottom, Not affected by temperature 
uses short stud 


Choice of finishes for corro- 
Uses standard wrenches 
sive or severe atmospheric 


Won't damage bolt or work conditions 


Q° Oo: 


Get the right lock nut! We strongly special applications. Send today for 
urge a careful testing and will be our descriptive folder or free standard 
glad to have our engineers check samples to fit your particular needs. 


An-cor ox 
Lock Wao 


LAMINATED SHIM CO.. Inc. An-cor-lox Division, 1404 Union St., Glenbrook, Conn. 
AN-COR-LOX NUTS + SHIMS + SHIM STOCK + STAMPINGS 


ultrasonics in industry 


a ERE is the first engi 
neering consideration of 
| the ultrasonic field . . . 
j essential theory, 
abundance of practical in 
formation never before pub- 
| lished! This important new 
book views electronic cor 
and outlines of circuits. Mechanical 
al design and construction techniques 
systems are included . . . everything 
lesign considerations of holders for ultra- 
t experimental measurement 
n various media 


Just Published! 


ULTRASONICS 


By Benson Carlin 
Product Research Su 
S rr) Produ 
264 pages * 162 illustrations * $5.00 





OTH theoretical and practical, this book is 

efinitely slanted toward enginee ring _canen 
se n ehinite stria applicat It 
rings you valuat nform I material test 

L yitatior t rs, ultrasonic 

racteristics of 

in practical 

mplex waves 

the law of 

asonic waves 

»mechanical con 


oratory 





if at 
points the 
eater use of u CONTENTS 
See MAT eet af ALS . Ultrasonic Waves 
1 H STING: to detect . Ultrasonic Waves: 
Further Theory 


y . 
—— ot — plas . Crystals for Ultrasonic 
Use 


glass, etc.; 
( tiEMIC AL INDUS 
TRIES; to make bet- 
ter mixtures and emul 
sions, etc.; METAL 
URGY: for extremely 
uniform mixtures sis Ultrasonic Systems 
f air bubbles, etc. It 
likewise discusses ex P — 
en ae 8. Ultrasonic Agitation 
sion, underwater sig 9. Magnetostriction 
| naling, depth sound 10. Practical Consider- 
communication, erations in the 


Application 
jestruction of bacteria, PF Garasantee 


"oo SEND NO MONEY 


SEE IT 10 DAYS FREE 


r-----------------"1 
McGraw-Hill Book Co. | 
330 W. 42d St., NYC 18 


me Carlin’s ULTRASONICS for 10 days’ , 
nation on approval. In 10 days I will send | 
00. plus a few cents delivery charge, or return | 


. Crystal Holders for 
Ultrasonic Use 


5. Resonance and 
Reflection 

6. Continuous-wave 

7. 





the book postpaid.* 


Name 


mpany . | 


| 


Position ...... .. .FPE-4-49 


*SAVE! We pay ‘mailing costs it you 
this coupon. Same return privilege. 


i 
| 
! 
| 
| 
| Address . oecccee | 
| 
| 
| 
| 
iI 


| 
| 
J 
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FABRICATED WOVEN 
WIRE CLOTH PARTS 


The Finer 
The Finish The 
Finer The Product 


@eeceeceeeseeeeeeeeeeeeeet?» 3 For The Finest Finish e 


oy, 
Use 

PERMACLAD rmacan 

STAINLESS CLAD STEEL 

A Product of ALAN WOOD STEEL COMPANY 


Conshohocken, Pa., Dept. P-8 


Gentlemen: Please send me more information and Free literature about Permaclad 


Name____ i lami aaaia Title 





Company 





JireGloth 


COMPANY 
343 Verona Avenue @ Newark 4, N. J. 


City State. 


OTHER PRODUCTS: AW Super Grip, Abrasive Floor Plate « AW Super - Diamond 


Floor Plate « Billets « Plates ¢ Sheets (alloy and speci il grades) 
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A.0. Smith Builds 
ELECTRIC MOTORS 


for hundreds of products including 
the multi-purpose “Shopsmith” 


A. O. Smith’s research and engineering staff is at your dis- 
posal to help integrate motor design with product design to 
achieve the most efficient and economical operation. At 
A.O. Smith, research and engineering is itself a ‘‘big business: 
Out of its 75 years’ experience have come the first pressed 
steel automobile frame ever built, the first heavy-coated weld- 
ing electrode, the first glass-lined water heater tank, and 
many other new products serving a large number of industries. 





Typical of the problems A. O. Smith has solved in engineer- 
ing electric motors to fit product requirements is the special 
“Shopsmith” design developed for Magna Engineering Corp. 
A. O. Smith also extends its complete research and engineer- 
ing facilities to other manufacturers seeking improved 
performance or requiring unusual characteristics in their 
component power equipment. SMITHway Electric Motors 
can be built either to your particular specifications or 
furnished in a full range of standard sizes. 


SHOPSMITH, product of Magna Engineering Corp., 
San Francisco, is a 5-in-1 shop tool that can be used (left) 
as an 8” saw, 12” disc sander, 34" lathe, and (as shown 
above) a 15” vertical drill press and as a horizontal drill 
press with no limit on work length. Powered with 
SMITHway Electric Motor. 


SMITHway ELECTRIC MOTOR, 
shown here reversed from 
its mounted position on the 
“Shopsmith,” is a capacitor- 
Start, single-phase, }2 HP 


motor, 1725 rpm, 115 volts. 
Double-shielded. prelubri- 
cated ball bearings, rolled 
steel frame, welded steel base 
for ceiling mount. 


24-HOUR SERVICE, NATIONWIDE 


The A. O. Smith Product Service Division provides fast, 
low-cost motor service to more than 200 authorized service 
stations, on a 24-hour, off-the-shelf 
basis. Factory Service Branches and 
Warehouses at Union, N.J., Chicago, 


and Los Angeles. 


Ask the A.0.SMITH man 
about electric motors for both 
special and standard uses 


Ao. SMa 


Corporation 


New York « Boston - Cleveland « Syracuse « Cincinnati « Atlanta - Chicago 
Detroit » Minneapolis « Milwaukee « Houston « Tulsa « Dallas + Denver 
Seattle « Los Angeles + San Francisco « 
EXPORT DIVISION: 13 East 40th St., New York 16, N.Y., U.S.A 
Cables: ARLAB N.Y. 
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by Superior Tube 
Company. 


Are YOU 
Looking for 


Properties the 


& Fisherman Gets — 
In This Rod Made of 


BERYLLIUM-COPPER ? 


and in addition — 





STRENGTH AND HARDNESS. BERYLCO 25S, a readily machined 
and formed alloy, attains the highest strength and hardness of any 
ferrous material through a simple, low-temperature heat-treatment after 
fabrication. Moderately cold-rolled stri p. which can take a 90 dearee | 
about a radius equal to stock thickness, reaches an ultimate tensile strengt! 
of 180,000 psi after heating for hours at 600°F. The following table 
shows typical values for available tempers of BERYLCO 25S strip 









PLENTY OF FLEX BUT NO PERMANENT SET 
in this fishing rod made 
by Penrod Company. 
Beryllium-copper Tub- 
ing welded and drawn 





Tensile 
Strength 





slastic Rox 
nit Har 


Strip Tempers Elongation 














Before Heat-Tre¢ 























le 7 2 0 B6 
No. Hard 8 ] 35,0 B75 
No. Hard ) ( B93 
4 No. Hard 10( 2 60,06 BS 
After Heat-Treatment 
nnealed 17 € 8 ( 
No. Hard 18 ) 4 j Cc 
2 No. Hard 19 ) 2 100 ) 241 
4 No. Hard 1 1] C43 





CORROSION RESISTANCE. 

of copper, BERYLCO 25S is dependa 
without the addition of 
use. Beryllium-copper als 
embrittlement. 





ffected by 


CORROSION-FATIGUE AND ENDURANCE. BERYLCO 25S 
the highest corrosion-fatigue strength of 
no loss of endurance in a salt spray 


offers 
any good spring material, showin 
It is widel 
spring applications requiring long life. Typical 
worked and heat-treated material are 





given below 








Strip—in reverse bending 40,000—50,000 psi 
Rod—rotating be ) 
Wire— rotating ( 45,000—60,000 


compression Spring 





ELECTRICAL AND heicrarrgirymy CONDUCTIVITY. Heat-treated 
BERYLCO 25S has a conductivity of 23 to 30° that of copper. This, combined 
with excellent spring prof ‘aiting. “accounts for its successful use in many 
current-carrying applications. 


For more information as to how BERYLCO 25S furnished as rod 
strip or wire, may solve your design problem 
write to us today, giving full particulars. 





Jae BERYLLIUM CORPORATION 





Dept. 4, Reading 2, Pa. 





LOST! 


3 BILLION DOLLARS 
EVERY YEAR 


The annual toll taken by the ele- 
ments that cause rust and corrosion 
is staggering. How much of this 
are you needlessly 





paying in 
i mainte- 
nance because you di 





costly replacement an 


In’t pro 





vide protection itor 





stallations and equipmen 


Hot-Dip Galvanizing 
Seals in the Base Metal 


When base metal is encased ist- 
preventing zinc he Ho t ‘Di ip 
Galvanizing process the ravages of 





ust and corrosior n't touch the 
metal because it is sealed in. Rust 





and corrosive elements are sealed 
out 


Write for Membership Roster 


Every member of this Association 
has the cumulative experience of 
the entire membership at his dis- 
posal. He has the most modern 
equipment and a trained organiza- 
tion that are at your service. For 
membership roster, write The Sec- 
retary, American Hot Dip Galvan- 
izers Association, Inc., Fi stteticnal 
Bank Building, Pittsburgh, Pa 


hot-dip 


GALVANIZING 
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THE BOIL TEST 


Boiling would be rugged treatment for any steer. But, for Sirvis steerhide it’s a must. The boil test, 


which is more severe than either dry heat or hot oil tests, determines heat resistance, measured by 
shrinkage. Because of Sirvis tanning processes, shrinkage under the boil test is usually less than 1% 
Sirvis’ reaction to the test is demonstrated by two pieces of buff grain steerhide, identical in quality 
and dimensions. After boiling in the same container for thirty minutes, one piece, an ordinary vege- 
table tanned leather, was hard, curled and shrunken, as shown in the photograph. The Sirvis chrome 
retanned piece shrank only 0.7% ... retained its natural flexibility, strength and texture... and its 
resistance to heat was thereby accurately determined. 

This is just one of the many laboratory controlled tests to which Sirvis leathers are subjected... 
so that you may be assured of top quality in packings, boots, gaskets, diaphragms and other mechani- 
cal leather products. Because of extreme care in designing, excellence of materials, and constant 
checks in production, Sirvis mechanical leathers are outstanding in dependability. F 
@ For detailed information about Sirvis products, write for the free YY Rawhide oe ‘ pte a ay 


Penrecr | 


Oil Seels 
MECHANICAL LEATHER PRODUCTS SUIS SIRVENE 
Rubber 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


New York + Philadelphia + Detroit +» San Francisco + Cleveland + Boston 
+, Chi 22, Winoi 
USSD Gleten Ave., Chicage _— Pittsburgh + Los Angeles + Cincinnati + Minneapolis + Syracuse + Peoria 








British- 
Canadian- 
American 


CLEVELAND ones 
To Cluablg | prtinsonma , 
SOCKET HEAD SCREWS : 


certain to have great 
impact on the design field 
before long, PRODUCT EN- 
GINEERING readers get the 

Giiwe you Extra Vilues lowdown first . . 


. Straight 


4, / £ tra Coat from A.S.M.E’S top standards 


authority . . . in the May 
H issue. 
' 
' 





made by the Kaufman Process 


PRODUCT 
ENGINEERING 


® Add to the usual engineering advan- 
tages of this type of cap screw the extra 
values of greater strength and uniformly 
accurate cold forged forming—that's the 
result of applying the Kaufman Double ; 
Extrusion Process, without extra cost to practical refresher 
you. Cleveland Socket Head Screws have 
perfectly concentric sockets, formed 

_ completely in the forging operation. It 

s pays you to specify and buy Cleveland 


= .*) Socket Head Screws. —_______— a 
SSS Oy i cuttane mr sce comrany, CALCULUS. REFRESHER 
—— : Warehouses: CHICAGO and PHILADELPHIA for TECHNICAL MEN 


By A. ALBERT KLAF 
ngineer, Board of Water Supply, NYC 


( engine 
431 pages @ 180 illustrations @ $3.50 
5 ™ T hook akes available for rap the funda 
menta neept method i cation f 
‘ ple a It is divi n " 
2 es ctlor 
. ‘ Heh : ‘ ' SEA TION . ‘overs constant func- 
: ak tM SECTION II explains the fundamental ideas of 
 * . ntegration; discuss mean value, length of an 
en ire, center of gravity and the introduction to 
lifferential equations 
SECTION Ul is devoted entirely to practical 
problems involving calculus and arising in var 
chnical fields 


Mail coupon for FREE 10 Day Trial! 
=a_ ee ee ee ee ee ee $3 
McGraw-Hill Book Co., 330 W 42 St., NYC 18 
ORIGINATORS OF THE Send me Klaf’s CALCULUS REFRESHER for TECH i 


Xamination on approva 
BLE fen days I will send $3.50 lus few cents delivery 
KAUFMAN A yRUSION PROCESS Bc: wo al f you remit ith th ~ elgg Pea gered 











BRUSH UP ON CALCULUS!... 
with this 








Specialists for more than 30 years in 


CAP SCREWS, SET SCREWS, MILLED STUDS 


Ask your jobber for Cleveland Fasteners 


Position PE-449 
L Ee aE ee ee eee eee ee eee 
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Only Federal Noark Motor Starters have free action. . 
the one moving unit floats on ball bearings 


YOU DON'T SEE the ball bearings, but 
push up that moving unit and you know 
they're there. Only a featherlight touch 
is needed! And only Federal Noark 
Motor Starters give you that floating ball 
bearing action —with consequent longer 
and trouble-free service life. 


FEDERAL wose« 


But chalk up too, these additional ad 


vantages of Federal Starters! Their over- 


load relays allow you the choice of 
automatic or manual reset by merely 
turning a knob. Coils are replaced in a 


matter of seconds. All parts are readily 


accessible from the front. 


MOTOR STARTERS 


Complete line of Federal Electric Products includes Motor Controls, Safety Switches, Service Equipment, 
Circuit Breakers, Panelboards, Switchboards, Control Centers, Bus Duct * Sales offices in principal cities. 
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Order Federal Noark Motor Starters 
from your Federal Distributor and save 
time, effort and money. And write us for 
free copies of the “Federalog” and 
“Simplified Motor Control” giving full 
descriptions. Federal Electric Products 
Company, 50 Paris St., Newark 5, N. J. 



















Anti- Corrosive 


STAINLESS STEEL FASTENINGS 


DO THE JOB Better | 


Let Stainless Fastenings Provide the 
Most Efficient Answer to Your Question! 








If your fastening need is for additional strength, corrosion resis- 
tance, permanence, non-magnetic quality, resistance to heat or cold, 
re-use quality, shock or vibration resistance, or fine appearance 
. try stainless first! 





7,000 Varieties 

























Anti-Corrosive, America’s oldest and largest supplier dealing | 
exclusively in stainless -fastenings, carries this tremendous 

; ‘ | 
stock for your convenience ... plus a special order service | 


available for occ 





asional odd sizes. 








Write TODAY for Folder F-49 for Further Information! 


Meio: of STAINLESS STEEL FASTENINGS 
Ne” 


CASTLETON-ON-HUDSON, NEW YORK 
























PAGE has been drawing stain- 
less steel wire since the earli- 
est development of stainless 

for many manufacturers has 
become ‘Wire Headquarters.” 

Think of PAGE as a respon- 
sible source for wire —stain- 
less steel, high or low carbon 
steel. Whatever your problem 
involving wire... 






Buy Springs on ‘Performance’ 


THINK twice about springs. Spring failure is 
usually product failure (in the customer's hands)! 
Perfect spring performance sidetracks many of the 
headaches in launching new machines, appliances, 
gadgets—protects your good name. 


















If you have any doubts about the “trustworthiness” 
of the springs you use or plan to use, we'll be most 
glad to have our engineers check your blue prints 
without obligation and share with you a spring 
making experience of 25 years’ standing. This 
service also goes for Peck Screw Machine Products. 
Let us hear from you, please. 


THE PECK SPRING CO., 33 Summit St., 








Plainville, Conn. 






SPRINGS 


& SCREW MACHINE 


PRODUCTS 4 


Monessen, Pa., Atlanta, Chicago 


acco Denver, Detroit, Los Angelag, New York 
/, 


Pittsburgh, Philadelphia, Portland 
San Francisco, Bridgeport, Conn 

















nnn PAGE STEEL AND WIRE DIVISION 
L, AMERICAN CHAIN & CABLE 
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ORSE ROLLER CHAIN DRIVES 


om ROLLER CHAIN, made in American manufacturers’ standard 
= 


sizes. to standard dimensions as approved by the A.S.M.E and 


A.G.M.A., is more than standard in performance. 


Its extra ruggedness, high efficiency, and dependable service have 

stamped it in the minds of designers and engineers as extra special 

for better mechanical power transmission. 

‘e MORSE 


‘al pee CUT TOOTH 
Morse Roller Chain represents the result of engineering skill applied SPROCKETS 


Available in single and multiple widths, with pitches from 34” to 214 


to a practical knowledge of chain design. 


You get low-cost, positive, efficient. flexible chain drives for your me- 
chanical power transmission with Morse Roller Chain. For complete 
information, write Dept. 334, Morse Chain Company, Detroit 8. Mich. 


Morse Cut Tooth Sprockets, accurately machined for top performance, 


are recommended for use with Morse Roller Chain. There’s no divided 


responsibility for chain drive performance when you get both chain and 
sprockets from Morse. 


| ete 


| MORSE 


MECHANICAL 


I 
I 
! 
hos | 7OWER TRANSMISSION i is 
i Morse Silent Morse-Rockford Morse -Rockford 


= , PRODUCTS BW 


Chain Drives Clutches Pullmore Ciutches 
I sis iin sch i cna 


MORSE CHAIN COMPANY von manne DETROIT 8, MICHIGAN 
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5.5. WHITE 


FLEXIBLE SHAFTS 


S.S. White flexible shafts—for remote 
control and mechanical power drive— 
offer many advantageous features. 
Here are a few— 


@ Versatility is well illustrated by the 
use of flexible shafts as spindles in this 
multiple spindle drill press. Besides 
providing a powerful, positive drive, 
the shafts permit quick regrouping of 
the spindles to meet various drilling 


requirements. Courtesy of General Gas Light 
Co., Kalamazoo, Mich. 


@ As for convenience, consider this 
automobile clock application. An S.S. 
White remote control flexible shaft con- 
nected to the clock reset spindle allows 
the control knob to be placed in an 
accessible operating position no matter 
where the clock is mounted. 


“The adjustable features of the flex- 
ible shaft drive are hard to beat. In this 
power saw, for instance, the flexible 
shaft makes it possible to set the blade 
in almost any desired cutting position. 


Courtesy of Flexsaw Mia. Co.. Port Austin, Mich. 


WRITE FOR THIS FLEXIBLE 
SHAFT HANDBOOK 


f facts and 
y data on flexible shafts 
application 


their selection and 


Write for a free copy 


S.S.WHITE INDUSTRIAL ox 


THE S$. S$. WHITE DENTAL MFG. CO. 
oe DEPT 


10 EAST 40th ST., NEW YORK 16, N. Y. = 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


Oue of Americas AAAA Industrial Enterprises 


How to 
organize, operate 


and control 





engineering 
department 








Here is a book that will 

show you tested methods 

to facilitate production 

and reduce costs in your 

engineering department. Designed to minimize 
paperwork without sacrificing control, this book 
outlines the basic functions necessary to all suc- 
cessful engineering departments, large and 
small. These fundamentals are discussed in full 
to clearly point the way to smoother operation, 
higher production and greater economy in your 
organization. 


Just Published! 


ENGINEERING 
ORGANIZATION 
AND METHODS 


by JAMES E. THOMPSON 
Congulting Industrial Engineer ; Formerly Ohtef Bngineer 
Booth arr ag oy Cor poration : yeaa Bugs 
The Ryan Aeronautical 0: 


337 Pages, 6 x 9, $4.00 00 
McGraw-Hill Industrial Or and 
Series 

This practical guide analyzes each step of on 
cedure used by successful engineering de 
ments to handle prime functions and esta ‘eb 
basic control. In its fifteen chapters you are led 
through a complete 
study of your p 
lems relative to or 
ganization, personnel, 
cost control, drawings, 

rt numbering, cata 
oging, print control 
and many other 
portant subjects. It ex 
plains methods found 
superior in delegating 
authority, apportioning 
duties and avoiding ov 
erlapping between sec 
tions. Over 150 charts 
and diagrams assist 
you in clearly under 
standing the methods 
described. The infor 
mation in this book 
applied to your organ 
ization will result in 
maximum efficiency 
and cost reduction 


10 Days FREE Examination—Mail Coupon 








15 Helpful 


SP © aS SeNE 


nentes Informa 
4 Dreaine Changes 
. Technical 


Services 
General Services 


Management 











pment Da Book Co., 330 W. 42 St., NYC 18 


mpson’s ENGINEERING ORGANIZA- 
Tior mAND METHODS for 10 days’ examination 
on approval. In 10 days I will send $4.00, plus s 
few cents postage, or return book postpaid. (Post- 
age paid on cash orders.) 


Name ... 

Address . 

City and State 

Company .. 

r 

($4.80 In Canada; order from MeGren- Hilt Best 
Company of Canada ae. 12 oo mond Street E. 
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RELIANCE 
Protected Open 
A-C. MOTOR 


Reliance has a way of building motors that must be seen to be fully 
appreciated. Any time we can take a motor user through the modern 
plants where Reliance Precision-Built Motors are made, we can be 
reasonably sure of another good Reliance customer. We would be 


delighted to have you make this visit. But if it isn’t practical, call in 


your nearest Reliance representative and see the convincing facts he 
can show you on the precision methods that produce these truly 
superior motors. 


Sales Representatives in Principal Cities 


RELIANCE tisinaete « 


"> “Motor-Drive is More Than Power” + 10 
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Cisior 

sMoo . 
t 

' her run 


Motor 
TECI sic 


nm F 
le-shig Searing 


Ided hall 


HOW TO 
SELECT THE 
RIGHT MOTOR 


Here's a book which 
digests all the infor- 
mation you should 
have in selecting the 
motor that’s just right for any job. New 
torque and current standards recently 
adopted by the National Electrical Manu 
facturers Association for A-c. motors are 
tabulated and explained. And these are 
further supplemented by more detailed 
performance data on Reliance Precssion- 
Built Motors. Write today for this impor 
tant new Motor Data Bulletin, B-2101 


16,06 








SET-UP 


PRODUCTION 





” SINCE 1879 
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in tee MACHINES 
YOU DESIGN ««d BUILD 


Clear-cut, legible figures on a Produc- 
timeter are much easier, faster and 
more accurate to read than squinting 
at a dial or vernier gauge. Eliminates 
errors due to interpolation of gauge 
readings. Productimeters can be used 
to indicate machine settings in thou- 
sandths on presses, lathes, milling, and 
other types of metal and woodwork- 
ing machines. Proper settings can be 
made quickly and accurately, cutting 
unproductive set-up time to a minimum. 


Production figures are important to the 
company that will install your machines. 
Provide for that vital function as an in- 
tegral part of the units you design and 
build. Productimeters, for every count- 
ing job, can be built-in to become a 
sales feature desired and sought for 
by plant engineers who know that count 
control on the production line can 
mean increased profits. 


DURANT MANUFACTURING COMPANY 


1938 N. Buffum Street 138 Orange Street 
Milwaukee 1, Wis. Providence 3, R. 1. 


pg Ne Brn ory 


REPRESENTATIVES 
IN PRINCIPAL CITIES 
READY TO SERVE YOU. 






Spocedemeters OF INDUSTRY 





* MANY 





INDUSTRIAL 
ROLL 
PROBLEMS 
are solved 
=. =» by using 





ROLLS 


B-TITE 


Many 


4 structions provide 


WY 


Sua 


patented con- 
strongest possible shaft 


setting. Your choice 
of many different 
types and materials— 
rubber, 


stainless 


wood, iron, 


brass, steel, 
plastic, etc. Whatever 
your roll problem, put 


it up to 


<i 


SEND FOR CATALOG TODAY: 


RODNEY HUNT MACHINE CO. 


773 Maple Street, Orange, Mass. «a. 





"Reg. U. S, Pat. Off. 











Designed to give your Appliance 
Better Public Acceptance 





No other solenoid like this one. It has shading coils 
in two places—an exclusive patented feature which 
makes this pull type, intermittent duty solenoid un- 
believably quiet in the sealed position. Powerful, too 
—and available at attractive Soreng production line 
prices. Write for Circular N94. 


SOREN 
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Manufacturing Corporation 


Main Piant - 1901 Clybourn Ave.,- Chicago 14 
Branch Plant - 231 Stone St.,- Fremont, Ohio 














High-speed Diamond Roller Chain from crank- 
shaft to engine camshaft; and from crankshaft 
to pump shaft for the accessory drive. 


eee FR 
ea 


ey 


For the Full a of S 





peed—Hig 


Power is transferred by Diamond Roller Chains 
from 10 b.p. motor to an equalizer on machine 
used for sawing off wooden handles. 


7 


Select Diamond Roller Chains 


Smooth and quiet in operation, Diamond Roller 
Chains serve equally well operating at but a few 
r.p.m. or up to several thousand. Balanced 
design and uniform construction of all rolling 
parts, plus the reserve strength, mean long-life 
dependability at consistently high efficiencies. 

For the transfer of power from electric motors 


or engines at high speeds, or for slower shaft- 
to-shaft speeds, Diamond Roller Chains assure 
non-slipping positive action. Not depending on 
friction, adjustments for stretch are not required, 
and bearing wear reduced. New illustrated 
Catalog 649 contains complete, helpful drive 
data. A copy is available upon request. 


DIAMOND CHAIN COMPANY, Inc., Dept. 443, 402 Kentucky Ave., Indianapolis 7, Indiana 
Offices and Distributors in All Principal Cities 


Very slow speed Diamond Chain Drives on 
rug cleaning machine where long-life depend- 
ability is important. 
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‘ 


‘Toledo” high speed rock drill rod machine 
using Diamond Quadruple Roller Chain Drive 
for extra strength and long-life. 











CLEVIS MOUNTING 
1’ to 12” Bore 


H 
Tt 





TRUNNION MOUNTING 
1" to 12” Bore 





FLANGE MOUNTING, HEAD END 


1" to 12” Bore 1” to 12” Bore 


THE éxé THAT'S COMPLETE! 
Ares help for busy machine designers and plant operating 


engineers. You can save time and money right from the start by check- 
ing with Hannifin on all of your pneumatic cylinder requirements. 
The Hannifin line is complete! For quicker delivery and maximum 
economy, virtually any need can be met with a standard Hannifin 
precision-built cylinder: 10 standard bore diameters, 1" to 12"...6 basic 
mounting styles; plus double end rod and combination styles... any 
length stroke, double acting or single acting... with or without adjust- 
able cushions for head cap, rod cap, or both. 





Let Hannifin engineers help you get the BEST solution for your cyl- 
inder problems. Recommendations backed by more than forty years 
of specialized engineering experience. Latest catalog on request. 


HANNIFIN CORPORATION 


1101 S. Kilbourn Ave. Chicago 24, lilinois 
AIR CYLINDERS * HYDRAULIC CYLINDERS + HYDRAULIC PRESSES 
PNEUMATIC PRESSES * HYDRAULIC RIVETERS + AIR CONTROL VALVES 
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FLANGE MOUNTING, ROD END 








FOOT MOUNTING 
1” to 12" Bore 





CENTERLINE MOUNTING 
3” to 12” Bore 





DOUBLE END PISTON ROD, 
FOOT MOUNTING* 
1” to 12” Bore 


* Other styles also available 





Nationwide Sales and Service 
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Here are a lot of helping hands — 


—scattered over the country in convenient 


locations ready to assist you with your 
tube problems 





ALABAMA— Decatur MICHIGAN — Detroit 
Tel: 2800 1411 Central Ave. 
Tel: Vinewood 1-5000 


Remember, Wolverine non-ferrous tube is seam- 
less — and quality controlled from ore to 
finished product. 





ALABAMA— Decatur MICHIGAN — Detroit 

Tel: 2800 1411 Central Ave. 
Tel: Vinewood 1-5000 

CALIFORNIA — NEW YORK—Long 

Los Angeles Island City 

1015 East 16th St. 11-26 46th Road 

Tel: Prospect 8326 Tel: Stillwell 6-0390 


TEXAS—Houston 
1515 Fulton St. 
Tel: Capitol 6191 





ALABAMA— Decatur ILLINOIS— Chicago 
Tel: 2800 One LaSalle St. Bidg. 
Tel: Andover 3-6083 
CALIFORNIA—Los Angeles 
1015 East 16th St. MICHIGAN — Detroit 
Tel: Prospect 8326 1411 Central Ave. 
Tel: Vinewood 1-5000 
ar - veal MICHIGAN—Grand Rapids 
Tel: Sutter 1-6700 412 Murray Bidg. 
Tek: 6-9311 OHIO—Cleveland R. |.—Providence 
CANADA—Montreal, Quebec MINNESOTA— Minneapolis 1740 East 12th St. 417 Industrial Trust Bldg. 
80 Prince St. 517 North Western Bank Bidg. Tel: Main 2515 Tel: Jackson 5941 
Veh Matens S636 Tel: Atlantic 3374-3375 waists seaihactin 
— Dayton —Dallas 
See MISSOURI— St. Louis 41 Eost 2nd St. 700 Commerce St. 
nengienimgrtion 713 Ambassador Bldg. Tel: Fulton 6310 Tel: Central 4075 
Tel: Main 4948 Tel: Main 4683 
D. C.— Washington NEW YORK—Boffalo PENN. — Philadelphia TEXAS—Howuston 
410 Bond Bldg. 416 Jockson Bldo. 1013 Liberty Trust Bidg. 1515 Fulton St. 
Tel: National 3934 Tel: Madison 2072 Tel: Rittenhouse 6-1442 Tel: Capitol 6191 
GEORGIA—Atlanta NEW YORK—New York PENN. — Pittsburgh UTAH—Solt Lake City 
788 Spring St., N.W. 60 East 42nd St. 1212-1220 Liverpool St. 1761 Lake St. 
Tel: Vernon 3343 Tel: Mur. Hill 2-8430 Tel: Allegheny 6330 Tel: 8-3121 







WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


'NCORPO RATED 


MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


1415 CENTRAL AVENUE ° DETROIT 9, MICHIGAN 
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PUT A MERCURY CLUTCH ON THE JOB 
SAFETY FIRST 


FOR ELECTRIC MOTORS 


A Mercury Clutch provides smooth, safe starting 
for any electric motor from 14 H.P. up to 25 H.P. 
By retarding the engagement a the motor until it 
has achieved full speed, a Mercury Clutch prevents 
overloading of the circuit and eliminates fire haz- 
ards. With a Mercury Clutch on the job there ts 





no danger of burned-out wiring, blown fuses, flick- 


ering lights, et 


Mercury Clutches are also 
available for use with gaso- 
line engines. Write for the 
new Mercury catalog. 


Mercury Clutch Divisim 
es. 


40000 DONKEY POWER 
= SEARCH. 


CONSTANT VELOCITY 
UNIVERSAL JOINTS 


Smooth, uniform, vibrationless transmission of power from one 
rotating shaft to another—through varying degrees of angularity 
—is now available to industry. Rzeppa and Geargrind Constant 
Velocity Universal Joints are manufactured in a wide range 
of types and sizes. For specific recommendations, send us your ore ot 150 miles an hour, the flying magnetometer (Gulf 
prints and pertinent information. Sener iciiiement Gi) tees ahiens cual 


Probing the secrets of the earth in search for 2) | and 


charted over million square miles 
MPB is proud to have furnished components for these 
E sensitive instruments — precision ball bearings which are 
G = also available for your newest development A complete 
GRI in io) | n catalog will be promptly mailed on request Specify data 
Wy as =_ 3 
HINE co 


DETROIT 11. MICH 





MAC 
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Pencil: ‘‘With Bristol’s Socket 
Head Cap Screws, designs can 
be more compact—small pock- 
ets, narrower flanges, etc.— 
because of the internal wrench- 
ing. 


Wrench: “It’s easier for the as- 
sembly man, too— particularly 
in hard-to-get-at places.” 


Pencil: “Bristol’s Socket Head 
Cap Screws mean flush surfaces 
for better appearance and 
safety.” 


Wrench: “They take the 
wrench without fumbling or 
slippage—no danger of skid 
marks on the work.” 


Pencil: “The Class 3 fit pro- 
duces a lock-tight engagement 
in the hole.” 


Wrench: “Bristol’s Socket 
Head Cap Screws are knurled 
for easier starting, and they spin 


They both prefer 
Bristol’s Socket Head Cap Screws 


easily into place, fitting per- 
fectly.” 


Pencil: ‘The great strength of 
Bristol’s special alloy steel, 
heat-treated, means they can 
be tightened beyond the point 
where screws normally loosen 
due to shock and vibration.” 


Wrench: “And Bristcl’s 5-step 
inspection means that every 
one is a perfect fastener.” 


Bristol’s Socket Head Screws are 
made in cap and set styles .. . 
regular Hex and Multiple-Spline 
socket . . . National Fine and 
National Coarse Threads . . . sizes 
from No. 4 wire to 1 in. diam. . . . 
various metals and finishes. Car- 
ried in stock by top distributors 
everywhere. Also, special shapes. 
Send for Socket Screw Catalog, 
addressing THE BristoL Com- 
PANY, Mill Supply Division, 121 
Bristol Road, Waterbury 91, Conn. 


See us at Booth 866 
TRIPLE MILL SUPPLY CONVENTION 


Multiple-Spline and Hex Socket Screws... Cap and Set 


Only BRISTOL gives you the right 
Socket Screw for every application 


SOCKET 
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RE-SOLVES 
DESIGN and 
FABRICATION 
PROBLEMS 





IMMen ~~ 
ED 
CAPAC LTE! 
City ; 
*aViabs oJ 
~ ays hs E , 
a a all 
Complete facilities for sheet metal working and spinning of all 
metals — including stainless steel — are available at Teiner. Blanks 


ranging in diameter from up to 16 feet to the size of a thimble may 
be spun to meet tolerances formerly limited to other methods. Designs 
regularly in production at Teiner include stainless steel shrouds, aluminum 
reflectors, metal hemispheres, guards, baffles, parabolic shapes, flanged 
and dished heads. Estimates prepared promptly from your samples 
or drawings — consult Teiner and save time and money. 


ROLAND TEINER COMPANY, INC. 
134 Tremont Street - Everett 49, Mass. - EVerett 7-7800 
Products Engineered and Manufactured 







REGULAR 


ONE-PIECE 
SELF-LOCKING 
NUTS _ 


. WON'T SHAKE LOOSE .. . REDUCE MAINTENANCE 


Invariably, when nuts loosen, they cause shutdowns, loss of production, and bad tempers all 
Ground. All this can readily be eliminated by installing the one-piece, self-locking ‘‘FLEXLOC”’, 
because it positively will not shake loose and positively cuts cost of maintenance 






Pat'd & 
Pats. Pend 


The all-metal, one-piece resilient ‘“FLEXLOC’ is becoming increasingly popular, because it is 
processed to have an exceptionally uniform torque and, because it packs a stop, lock and 
plain nut all in one. ‘‘FLEXLOC’ accommodates itself to a wide range of thread tolerances 
and can be used over and over again without losing much of its torque. And, being a stop nut, 
it stays locked in any position on a threaded member. It is not affected by temperatures 
commonly met. 


Available in ‘‘thin’’ and ‘regular’ types—in sizes from #6 to 2” in diameter—in NC and NF 
thread series. Write for your copy of the ‘“FLEXLOC” Catalog. 


OVER 46 YEARS IN BUSINESS 


TANDARD PRESSED STEEL CO. 


Jenkintown, Pennsylvania, Box 545 
Branches: Chicago * Detroit * St. Louis * San Francisco 
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| RECENT BOOKS ! 
for the 


Product Engineer , 


Boe oe oe w5¢e them, op oe oe 


10 days FREE 


PROCESS ENGINEERING 


By William H. Schutt 


Wm. H. Schutt Associates, Detroit 








operations and 
directly from 
how to deter 
and cost of 


t rues t 
materials to used . . how R 
plan efficient tools, dies, jigs, J 
ind fixtures for economical pro 
juctior Here's a money-saving 
book that eliminates guesswork | 
st-etinnntine f PR 
' 


308 pages, $4.00 


MACHINE DESIGN 


By Paul H. Black 


Prof. of Machine Design, 
Cornell University 











Here is a complete discussion of each phase 
bs f machine designing, from the adaptability 
saoiad and selectior f material s for the various 
nachining processes to the elimination of vibrati 

tic & aids, hint s and suggestions on every 
lesign 


ng fr g od m ir Mv machine 


bach ble machine fastenings 


iaadies Full Senin of Stress 





Concentration 
the book unique is the complete treatment 
to stress concentration—its applicability 
seriousness—mitigation—determination—and design 


334 pages $4.00 





Engineering Applications of 
FLUID MECHANICS 


By J. C. Hunsaker, 


Dept. of Aeronautical Eng., M.LT. 


and B. G. Rightmire, 
Dept. of Mech. Eng., M.LT. 


Here is an unusually detailed book applying 

3 the portant basic prin iples of fluid me 
ve char t eryd I i} It makes use 
s to analyze prob 
ved in fluid flow 

and =servomechanisms 
ilas at ad equations n 
lerstanding of fluid n 
easy-to-follow form 
} 


487 pages $5.00 


10 DAYS' FREE EXAMINATION 

















@ 
McGraw-Hill Book Co., Inc., 330 W. 42d St., NYC 18 ) 
Sen - me book(s) ye ge to the numbers | 
a ed w for 10 a ap 
In 10 days I w he § 
§ I wish to keep, p cen elivery 
irn unwanted books postpaid.* + 
a 2 3 a 
| i 
B Adare i 
i City Zon Sta 
q Compar + 
Position FE 4 49 t 
i * SAVE! We pay mailing costs if you send cash i 
5 with this coupon. Same return privilege. 
LU ESS See eee ee ee ee ee 
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Machine Too! Wiring Has 
Longer Life With 
Sealtite* Electrical Conduit 


The smooth, plastic jacket extruded over 
the galvanized steel flexible lining of 
Sealtite Conduit, gives lasting protection 
to wiring exposed to moisture, oil, acid 
fumes, chemicals, grease and dirt. Ameri- 
can Sealtite Conduit is available in long 
lengths to be cut and assembled on the job 
(which means Jess scrap). Made in I.D.’s 
from 43” to 2”. Illustration shows Seal- 
tite installed on a Uni-Matic lathe manu- 
factured by the Monarch Machine Tool 
Company, Sidney, Ohio. *Trade Mark 


... Call on American for Any Type of Flexible Metal Connector 


You need American Flexible Metal Connec- 
tors when the conveying of steam, other 
gases, liquids or semi-solids involves such 
problems as misalignment, movement, vibra- 
tion or installation in cramped spaces. When 
the problem is the protection of electrical 
wiring against moisture, acid fumes, chem- 
icals, grease and dirt—as well as abrasion— 
American Sealtite Flexible Metal Conduit is 
the answer. 

Call on American engineers for technical 
assistance in determining the ideal connector 
(including fittings) for your use. American 
Flexibie Metal Hose is made from several 
types of spirally wound metal strip, with 
joints either packed or unpacked. American 
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Heavy Duty Bettis Steamer 
Drives Turbo-Pump Through 
American Metal Hose 


This compact, fully automatic, skid- 
mounted, 100 h.p. Bettis Steamer (Bettis 
Corporation, Houston, Texas) supplies 
steam at 600 Ib. p.s.i. to a portable, tur- 
bine-driven pump. The connector is 
American Interlocked Flexible Bronze 
Steam Hose of 2” I.D. Couplings are 
brass, heatproof male fitting at top of 
boiler and heatproof union at bottom. 


Seamless Flexible Metal Tubing is made 
from one-piece seamless tube, corrugated for 
maximum flexibility. We make a variety of 
alloys and hose patterns in I.D.’s ranging 
from 1g” to 12”. Literature on request. «= 





ANACONDA 






COM 


METAL HOSE 


THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
Distributed in Canada by: 

THE CANADIAN FAIRBANKS-Morse Co., Ltp. 
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WORM AND yee let | 
—— =| | 
WINS 


HORIZONTAL TYPE — DousiE REDUCTION 
“DB” SERIES 






Patented Differential Hel- 
ical Gear Model . . . One 
of the Most Versatile Speed 
Reducers Ever Made. 


This pocket-size Catalog, in 
its fifth printing. is a “gold 
mine’ of information for engi- 
neers. 


In addition to a complete 
listing of WINSMITH Speed 
Reducers (the most complete | 
line from any one source), it 
discusses 

Proper Selection 
Dependable Design 
Overhung Loads 
Chain Pull Factors 





Lubrication frinding i 
and includes a most valuable ' 
Engineering Section for easy orusng onl level, gh doll sale are nar oneligbove | 
reference, sian : , rakage buiitan type 

» | 
ee 









Our latest edition, No. 148, will be supplied without 
obligation. It will help explain why WINSMITH 
Speed Reducers have been more 


in 


. see Our 
demand during the past year than ever CATALOG 
before. in 


SWEET S FILE 
oe PRODUCT DESIGN 


WINFIELD H. SMITH 
CORPORATION .;:: 


111 EATON STREET 
Erie County 





SPRINGVILLE . NEW YORK 








LOOK AT THIS 
"STOLPER STORY” 





IT SIMPLIFIES YOUR PRODUC- 
TION PROBLEMS ON SHEET 
METAL PARTS & ASSEMBLIES 


When you contract with STOLPER 
to make your sheet metal parts and 
assemblies, many of your problems 
are profitably simplified. You ease 
your procurement problems, because 
you buy finished parts instead of raw 
materials. You save on capital in- 
vestment, because STOLPER facili- 
ties for all operations are efficient, 
well organized. STOLPER takes 
over your production and scheduling 
problems . . . makes your parts and 
assemblies the way you want them 
(to your own blueprints and specifi- 
cations) . . . when you need them 

. and at a reasonable cost that is 
definitely established, as a sound 
basis for your own pricing. 


It will pay you and your associates 


to read ALL of “THE STOLPER 


STORY”. WRITE FOR YOUR 
COPY TODAY no cost or 
obligation. 


SSUOPER STEEL 
PRODUCTS CORP. 


3206 W. FOND DU LAC AVE., MILWAUKEE 10, WIS 
Custom-Built Tanks, Housings, Enclosures, Cabi 
nets, Hoods, Guards, and Fenders . . 

other Sheet Metal Ports and Assemblies 


and 


——===MAIL THIS COUPON TODAY*== 


STOLPE STEEL PRODUCTS CORP. 


Dept. M2, Milwaukee 10, Wis. 


Please send free copy of ‘The STOLPER 
Story” to 


Name 
Title 

Firm Name 
Address 


City & State 


ae STOLPER ae 














YOUR SHEET METAL DEPARTMENT 
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SANITARY AND CORROSION-RESISTANT 
..- AND EASY TO MACHINE, TOO. These 


beverage dispensing valves had to be sanitary and resistant 
to corrosion. As you can see, there was plenty of machining 
involved, too. That’s why Republic ENDURO Stainless 
Steel —Type 303—was selected in cold drawn bar form. 
In addition to sanitation and corrosion-resistance, it pro- 
vided the close tolerances, accuracy of section, uniform 
soundness, fine surface finish and machinability which 
combine to keep down unit costs and reject losses. Don't 
worry about workability when you design with ENDURO. 
You can obtain up to 91% of the machinability of standard 
Bessemer Screw Stock (B-1112) with certain types of 
free-machining stainless steel. 


“yp, 


INTO RE« 











A HARD-WORKING METAL 
--- BUT NOT HARD TO WORK WITH 





When you're looking for a versatile material outlasts other materials—to cost less in the 
that works hard at doing many things well— — end. Where else can you find so many advan- 
but which can be fabricated satisfactorily and tages in one material ? 

economically by all modern methods—think There are many types of ENDURO—each 
FIRST of Republic ENDURO Stainless Steel. particularly suited to meet specific require- 
Here’s a material you can use in a multitude of | ments. It is produced in a wide variety of 
ways—to turn your ideas into reality. Use itfor finishes in sheet and strip form—in hot rolled 


2 decorative purposes—or for functional needs. or cold drawn bars—in plates—in pipe and 
It has unusual beauty—that lasts indefinitely. tubing—in wire. It is available, too, in bolts, 
It is outstanding in the battle against rust, screws, nails, welding rod—practically every 
corrosion and oxidation. Its high strength— form you may require, including castings. 


maintained both at elevated and sub-zero tem- 
peratures—frequently permits valuable weight 
savings, without sacrifice of safety or life, 
through the use of thinner sections. Its free- 


dom from metallic contamination and its REPUBLIC STEEL CORPORATION 


Why not get all the facts about ENDURO now 
and have them handy for your next job? Write us. 


remarkable ease of cleaning are well known Alloy Steel Division * Massillon, Ohio 
wherever processing equipment is used. GENERAL OFFICES e¢ CLEVELAND 1, OHIO 
And, best of all, it usually outperforms and Export Department: Chrysler Building, New York 17, N.Y 









STAINLESS STEEL 


V Check ALL 12 advantages: ¢ RUST AND CORROSION -RESISTANCE 
© HEAT-RESISTANCE © HIGH MELTING POINT @ LOW COEFFICIENT OF EXPANSION @ 
HIGH STRENGTH © GOOD DIMENSIONAL STABILITY © NO METALLIC CONTAMINATION 
© EASY TO CLEAN © EASY TO FABRICATE © EYE APPEAL @ LONG LIFE @ LOW END COST 


REG. U. S. PAT. OFF. 
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20% more H. P. 
15% LESS WEIGHT 
10% LOWER cost 
That's the secs MODEL AEN 























DE LAVAL j 

S sein) ETE 
VERTICAL DRIVE gg adlaaiiaal 
REDUCERS our -#én-(ooted ENGINE! 


Replacing the universally popular Wisconsin Model AEH 
Air-Cooled Engine, the new Model AEN turns up 7.5 H.P. at 
3,000 R.P.M. as against 6.1 H.P. at 3,200 R.P.M. delivered by 
the engine it replaces. Weight: 110 Ibs., as against 130 Ibs. 
for the AEH. Price: approximately 10% lower. 


A complete line of De Laval 
vertical speed reducers, in 
both single and double 


All this has been accomplished without sacrificing heavy- 
duty crankshaft capacity or any of the traditional Wisconsin 
features such as: Tapered roller bearings at both ends of the 
drop-forged crankshaft; oil pump and spray lubrication; weat- 
er-sealed high tension outside magneto with impulse coupling 
for quick starting and dependable ignition in any climate, in 
any weather; flywheel-fan air-cooling — extremely efficient 

| at all temperatures from sub-zero to 140 °F. 


reductions, is available for 
driving agitators, mixers, 
and many other types of ver- 


tical shaft equipment. 


The Model AEN represents a major achievement in the de- 
sign and construction of a light weight heavy-duty power 
unit for all-purpose power applications. Write for Bulletin 
$-109. 

The Wisconsin line includes 4-cycle single cylinder, 2- and 4- 
cylinder models in a complete power range from 2 to 30 H.P. 


If vertical drives are your 


problem, consult De Laval. 


SKThis single reduction — 
“mec” WISCONSIN MOTOR CORPORATION 
, 7 World i or 


De Laval Worm Gear Re- 


ducer is available with many 


Largest Builde tf Heavy-Duty A 











Se . ¢ 
standard gear ratios and is 


but one of the 93 sizes and 





types of standard De Laval 


Worm Gear Speed Reducers. 







with a problem 
or liquids into 





Nipple (A) connect- 
ed to roll of drum. 
Sliding collar (B) 
keyed (C) to nipple. 
Carbon - graphite 
seal ring (D) and 4] 
bearing ring (E) 
eliminate oiling 
and packing. Spring 
(F) is for initial 
seating only; in op- 
eration joint is pres- 
sure sealed. 





y shown 
pe vai, other types an 
Write for details. 








needs. 


WG-16 


Worm Gear Division 








DE LAVAL 
ye v| Fs 
De Laval Steam Turbine Co., Trenton 2, N. J. 
THE JOHNSON CORPORATION 
TURBINES + HELICAL GEARS » WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS) = 813 Wood S¢., Three Rivers, Michigan 
CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS t 
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ATHEY Model 3 FORCE-FEED LOADER 
SELF-PROPELLED 


One important reason why users of the Athey Force-Feed 
Loader report savings in time and money is because it is 
equipped with Vickers Hydraulic Controls. A Vickers Multiple- 
Unit Valve is used to raise and lower the moldboard, throat, 
feeder and conveyor. Hydraulic power is supplied by a 
Vickers Balanced Vane Type Pump driven from the engine 
crankshaft pulley. 

The Vickers Sectional Type Multiple-Unit Valve, available VICKERS 
in many combinations for operating single- or double-acting oo 
cylinders, provides convenient and selective control. Ask for 
Bulletin 40-13. 

Vickers Balanced Vane Pumps are outstanding for their VICKERS 
long life and efficient operation. Their exclusive hydraulic BALANCED 
balance construction entirely eliminates pressure-induced bear- ‘ | VANE TYPE 
ing loads and resulting wear. Longer life and less hydraulic 4 i PUMP 
slip are insured at maximum operating pressures. Ask for 
Bulletins 36-12 and 49-52. 

3823 


VICKERS Incorporated ee 


ATLANTA © CHICAGO © CINCINNATI © CLEVELAND © DETROIT 
DIVISION OF THE SPERRY CORPORATION LOS ANGELES © NEWARK © PHILADELPHIA © PITTSSURGH 


ROCHESTER @ ROCKFORD © ST. LOUIS © SEATTLE © TULSA 
1454 OAKMAN BLVD. & DETROIT 32, MICHIGAN WASHINGTON © WORCESTER 


ENGINEERS AND BUILDERS OF OJL HYDRAULIC EQUIPMENT SINCE 1921 




















Wyman-Gordon— specialists in the vital forgings of the internal 
combustion engine since its inception—is today the largest pro- id | 
ducer of crankshafts for the automotive industry and of all types | 
of forgings for the aircraft industry. ‘ 
Be it crankshafts and other vital forgings for the piston type en- v4 
gines or turbine wheels and impellers for turbo jets—there is no 
substitute for Wyman-Gordon experience. 


r4 Standard of the Industry for More Than Sixty Years A 






f = 4 
r’ =! 

M4 ad 
| | ™ ™ ™ ™ ™ ™ —~=—ws 
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NOW 


for immediate shipment 





QUALITY CONTROLLED 





J&L ELECTRICWELD tubing 


NOW ALL SHAPES 
AVAILABLE! 


You've asked for J&L Electricweld Tubing in shapes. Now you 
can get them in a wide range of sizes—squares, rectangles, ovals 
and other special shapes. 


USE the structural advantages of J&L Electricweld Tubing to 
strengthen and lighten the weight of your products. 


USE the quality-controlled surface of J&L Electricweld Tubing 
to obtain better, smoother finishes. 


USE J&L’s experience in tubing design and manufacture to 
help you select the best sections and to determine the most 


practical tolerances that will give you the lowest possible cost. 
There’s nothing more versatile than a tube. There’s no tubing 
better than J&L Electricweld Tubing. 


Let us send you the booklet: “J&L ELECTRICWELD TUBING for 


more strength with less weight."’ The coupon is for your convenience. 


Jones & LAUGHLIN STEEL CORPORATION 


From 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
Jal ies A codtard eae daeecnr tac) BARS AND SHAPES * STRUCTURAL SHAPES + HOT AND COLD 
OTE RATE. LOPES RA ROLLED STRIP AND SHEETS » TUBULAR, WIRE AND TIN MILL 
and JALLOY (hi-tensile stec PRODUCTS » “‘PRECISIONBILT’’ WIRE ROPE » COAL CHEMICALS 
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Jones & Laughlin Steel Corporation 
109 Jones & Laughlin Building 
Pittsburgh 19, Pa. 


Please send me your booklet: “J&L 
ELECTRICWELD TUBING for more 
strength with less weight.” 

NAMI 


COMPANY 


ADDRESS 








What makes one man 
worth $40,000 — an- 
other only $4,0007... 
this book tells... 


HOW TO 
CULTIVATE YOUR 
TOP EXECUTIVE 
QUALITIES ... 

















Rubber feet are wire-stitched to aluminum ladder legs neatly 


and securely with an Acme-Morrison Metal Stitcher —and win success faster in 
the upper brackets 


TOP EXECUTIVES aren't born. They're made 
self-made mostly Though they rise along 
fferent routes, the steps to their success are 


di 
similar. They follow a definite course of action 
and arrive at the top as planned. Now 


. here is a practical, inspiring book which brings 
you this amazing success formula. It outlines 

@ a specific, detailed plan for cultivating the 

| qualities which mark the top-flight business 


leader today illuminating each point with in 
timate, on-the-job studies of currently out 


METAL STITCHER _ beveroeme your 


EXECUTIVE ABILITY 


Read how a California manufacturer did it ac neg 
ar Smith, Personnel Consult- 


‘as i or fee ‘ H ‘ > see in A a . nt 1 Lecturer, and Instructor 

Fastening rubber feet to aluminum ladde r legs is a simple ih Dale Cacmenie Tnatitate Se neuen 

operation as done by an Acme-Morrison Metal Stitcher in 5i% x 8, $3.00. 

the Burbank, California, plant of Bardwell & McAlister, Inc. t bovk provides a blueprint that shows how 
win executive success. Showing that 


In a single operation, the stitch is formed, driven through executive genius is not @ quality one is born 


e . ye a . . . v ; the result of concentrated effort 
1/4 inch of rubber and 3/32 inch of aluminum, and clinched along the right lines, the book tells how to 


irect the same efforts and thinking which 
neatly and securely. expend daily toward the definite 
. ‘ ” b . ss improving your executive ability 
‘*‘We have realized a saving,” the firm says, ‘‘of approxi- "ac helpful pointers It tells how the 
z ; - I nd zy executive can make the most 
mately two minutes’ assembly labor per ladder over the old : ilities in executive stature 
- fs ‘ oe re r pidl the upper bracket 
method of bolting; a saving of the cost of four screws, nuts responsibilities and rewards 
‘ zvachare: « P (reac » ng ‘ x y 
and washers; and an increase in the strength and rigidity of Some facts this book gives you: 
the joint. how to plan advancement 
the secret of executive personality 
3 best methods for improving personality 
11 ways to put over your personality 
24 guideposts to productive thinking 
it aids for making decisions 
11 steps for handling worries 
how to budget time most efficiently 
12 tested techniques for giving instructions 
how to talk to groups effectively 
how to handle responsibility 
how to give yourself publicity 


ACME STEEL COMPANY THING TU tile 
NEW YORK 17 ATLANTA CHICAGO 8 LOS ANGELES I! 


Vidiciiisan: Meelibiae sesseseeseeeseesssessscesesese 
ACME STEEL COMPANY, Dept. PE-49 
2840 Archer Avenue, Chicago 8, Illinois 


If you fasten metal to metal, or nonmetallic materials to 
metal, you should know about the savings possible when you 
use versatile wire stitches to replace rivets, screws,nails, bolts, 
and spot welding—stitches that require no pre-punching. 

Why not find out what an Acme-Morrison Metal Stitcher 
can do for you? Mail the coupon today. 


STITCHING WIRE DIVISION 





oon 
and copper 


McGraw-Hill Book Co., 330 W. 42 8t., N.Y.C. 18 
Send me Smith's Developing Your Executive Ability 
for 10 days’ examination on approval. In 10 days 
I will send $3.00, plus few cents postage, or return 
book postpaid. (Postage paid on cash orders.) 


stitched together 


Send details about the Metal Stitcher. . 
ame 


Name 


Address 


Aluminum, Company City and State 
plywood i 
and brass 
stitched together 
Textile stitched 


to aluminum 


Company 
Address 


——$—— Position FPE 4-49 
: ($3.50 in Canada; order from McGraw-Hill Co. of 
City Zone State Canada Ltd., 12 Richmond St. E., Toronto 1). 
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WIRE-WOUND MEET REQUIREMENTS OF 


AAD RSW EDS ESI JOINT ARMY-NAVY SPECIFICATION JAN-R-26 


























OA ale 















@) Lie alot iicl i Mela-Moh Zell (el -)(-Mnia! 
ten sizes from 25 to 1000 watts. 
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This 1500-ton hot forging press is among 
; a “ , ~— the huge battery of modern equipment in 
The Willys-Overland Forge has capacity to produce 80 million ae bcbg - 
: ; a ’ . The Willys-Overland Forge. 
pounds of quality forgings a year...ample for your forging 
needs and the demands of many new customers. 


Before placing your next order for forgings, check with The DROP FORGINGS 
Willys-Overland Forge. You may realize substantial savings in 


better forgings more adaptable to your specific requirements. 


HOT PRESS FORGINGS 
Send for full information on one of America’s great forges 
THE WILLYS-OVERLAND FORGE HeagciciS 


WILLYS-OVERLAND MOTORS * TOLEDO 1, OHIO 
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Mh cs me es so 


$750 Thermostat 
Replaces 
$250 Control 


Instrument 


Maintenance Costs! Knot 


B E Cc AU S E the Fenwal Thermoswitch* is fast 


... accurate... rugged... 
...and the contacts are fully enclosed by the temper- 


ature-sensitive shell! 


As in this actual solution 
to a common temperature 
control problem in the 
newspaper industry, you 
too may make amazing 
savings in heat control. 


MAIL a TODAY 





SENSITIVE . 







BUILT TO STAND ABUSE 
Chart shows the change 


in the set point of a 


Thermoswitch* Control in 
comparison to two other types 


of thermostat when subjected 
to a mechanical shock of 100 G. 


...and Eliminates 


compact . 


THERMOS 


*Reg. U.S. Pot, Of. 


-. but only 





.see what th 


| FREE: Get this bulletin.. 
Thermoswitch* can do for you. 


— Just fill in coupon and mail. 


.. easily installed 


WITCH‘ 


to heat 


e Fenwal 


. no obligation 


—_— ‘ FENWAL INCORPORATED, 15 Plecsont St., Ashland, Mass. 
Name Position 
Company 
Street 
City Zone State 


I am chiefly interested in the applications checked: 


HEATING 

O Incubators 

O Vulcanizing 

O Pasteurizing 
COOLING 

O Refrigeration 
G Ventilation 

© Quick Freezing 


OTHER (Please fill in your special requirements) 


316 


PROCESSING HEATING 

© Canning OC) Limit switches 
O Cooking O Oil burners 

O Refining © Hot water tanks 
SAFETY LABORATORY 
WARNINGS EQUIPMENT 

OC) Engines O Ovens 

() Motors ©) Cabinets 

O Transformers O Liquid baths 









i 
i 
i 
i 
i 
i 
i 
i 
‘ 
i 
i 
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YOU WON'T WANT 


TO MISS... 


Everybody loves a parade but 
here’s one that's particularly 
interesting to YOU because 

it’s packed with “pocket-book” 
appeal. It’s a never-ending 
parade of products and services 
designed to help you do your 
job better, quicker and cheaper. 
You're in the “reviewing stand” 
for this parade because it comes 
to you in the advertising pages 
of every issue of this magazine. 
Alert manufacturers use these 
advertising pages to get 

the news about their products 
and services to you... 

quickly and effectively. 

To be well-informed 

about the latest developments 
in your industry... 

and to stay well-informed... 
read all the ads too. 


PRODUCT 
ENGINEERING 


anf 


ta — 08 ino eat 
a) 
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6y RICHARDSON 


Dependable names in 


That’s the way a friend recently spoke about the 
size of The Richardson Company. 


His reasons are factors you may want to consider 
in selecting a supplier of plastics materials and services. 


Here’s how he put it: 


BIG ENOUGH to have ALL of the facilities for 
big runs of (1) Laminated INSUROK sheets, tubes 
and rods, (2) punched parts, (3) fabricated parts and 
(4) Molded INSUROK products (molded of Durez, 
Plaskon, Melamine, Bakelite, etc.) 


BIG ENOUGH--LITTLE ENOUGH 


plastics 





LITTLE ENOUGH to give personal and indi- 
vidual attention to EVERY customer and his problem. 


Our size is just one of many factors that work 
in your favor when you turn to Richardson for 
plastics. Other important benefits are ready to go 
to work for you . . . such as experience, seasoned lab- 
oratory and production talent, competent production 
skills and a genuine interest in helping you improve 
your product and control production costs. 


Why not discover for yourself what Richardson 
offers in the way of plastics materials and services? 





INSUROK is a registered 
trade-mark of 
The Richardson Company 


The RICHARDSON COMPANY 


GENERAL OFFICES: LOCKLAND. OHIO 


FOUNDED IN 1658 


Sales Headquarters: MELROSE PARK, ILLINOIS 





CLEVELAND + DETROIT ~ INDIANAPOLIS - MILWAUKEE 
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NEW BRUNSWICK. (N. 9.) - 


NEW YORK PHILADELPHIA ROCHESTER - ST. Louis 
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“Everybody talks about the weather, 
but nobody does anything about it!” 


Attributed ¢ 


THERMOSTATIC 
BIMETAL 








Selected for 
Ohio Thermometer 


No. 26 — Product of the 
OHIO THERMOMETER COMPANY 
Springfield, Ohio 


A coil of Chace Thermostatic Bimetal in the 
Ohio Advertising Thermometer helps keep 
advertisements before the public because, 
when “Everybody talks about the weather,”’ 
eyes travel at once to the nearest thermometer. 


The Ohio Thermometer uses Chace No. 6650 
Thermostatic Bimetal for the thermal element 
in the form of a spiral coil— one end of which 
is attached to the indicator shaft, the other end 
fixed. Change of temperature rotates the 
pointer to the correct temperature value. The 
markings on the dial have been carefully 
graduated to conform to the exact character- 
istics of the bimetal coil based on actual test, 
thereby giving accurate temperature indica- 
tions, throughout its range from —30 to 120°F. 


Chace Thermostatic Bimetal is available in 
strips or finished pieces for various desired 
applications. For aid in designing the actuating 
element for temperature responsive devices, 
consult or write our engineering department. 


w. M. CHACE co. 


Manufacturers of Thermostatic Bimetals 


1607 BEARD AVE. + DETROIT 9, MICH. 








Volume users 
of 


Special Fasteners 
folate Mel litte Me l-Sala-13 


turn first to 


UNITED-CARR 


for cost-cutting 


design engineering 9 


service 





4, 
a} 
UNITED-CARR FASTENER CORP. 

ve Cambridge 42, Mass. 


nr in 
= MAKERS OF FASTENERS Ss 
© by 
w ls a 


Send us your specifications or 
requirements. Address Dept. 10 


ANY SHAPE - ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Data Folder . . . Helpful, Informative 


J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y. 





— Gaaee 
I. Small Lets 


Dayton Rocers 
AManufac lee veng Company 











Minneapolis (7), Minn. 
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The Racine Hydraulic Pressure Booster is a simple, compact, 
self-contained pumping unit. It is adaptable to existing or new 
circuits, using either constant or variable volume pumps. Its 
use provides high and low pressure for your hydraulic circuit. 
Horsepower requirements remain constant because as pressure 
increases, volume decreases. 


RACINE HYDRAULIC BOOSTERS reduce initial investment 
because they eliminate the need of high pressure pumping and 
extra capacity power units. Compact leak-proof construction. No 
gears to wear out, no external working parts, no special mount- 
ing or foundation required. Standard units are available in 
various ratios to produce pressures as high as 5000 Ibs. p.s.i. 
Write for complete descriptive circular. Address RACINE 
TOOL & MACHINE CO., 1772 State St., Racine, Wisconsin. 


RACINE 


Standard for Quality and Precision 


gOR QUALITY ayy 
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--WILL INCREASE 
OIL PRESSURES AS MUCH 


AS 7 to 1 


RACINE 
Od Aydraulic 
PUMPS AND 
VALVES 


Investigate RACINE’S Variable 
Volume Hydraulic Pump line. 
Ideal for use in automatic pre- 
cision type machine control 
where low and high pressures 
are required for either slow or 
fast operations. 50 to 1000 Ibs 
oil pressure p.s.i. at 0 to 30 
g.p.m. 

Racine’s Oil Hydraulic Valve 
line is available in a wide range 
of styles with either manual, 
electrical or mechanical con- 
trols. Sizes ¥” to 11/4” LP.S. 
Ask for complete RACINE HY- 
DRAULIC PUMP CATALOG 
No. P-10-C, 
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with STEEL CABLE 
— the small extra first cost of 
test samples pays off in assur- 
ance of efficiency and dura- 





“ : bility of the finished structure. 
on Nati. ite re 














TRACING CLOTH... 


—the small extra first cost of Ark- 
wright Tracing Cloth, over that of 
tracing paper, repays many times 
over in the efficiency and durability 
of valuable drawings. 


Lines drawn on Arkwright Tracing Cloth stand out 
with unusual clarity —a clarity that is permanent 
because Arkwright does not become opaque or brittle 
with age. Special mechanical processing, plus sturdy 
uniform threads expertly bonded, protect your 
investment through years of service. Perishable 
tracing paper cannot safely promise this. 





Arkwright Tracing Cloths are preferred by fore- 
sighted drafting departments for every drawing 
worth keeping for future use. Send for generous 
samples. Sold by leading drawing material dealers 
everywhere. Arkwright Finishing Company, Provi- 
dence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
Erasures re-ink without feathering 
Prints are always sharp and clean 
Tracings never discolor or go brittle 
No surface oils, soaps or waxes to dry out 
No pinholes or thick threads 


Mechanical processing creates permanent 
transparency t 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 





TIMODERN © 
FOUND AES 


sigan PLANTS 








Lo Lo 


FORGINGS — 
STAMPINGS 


DIXISTEEL forgings and stampings are made of carefully analyzed steel produced in our 
own open hearth furnaces. They are of highest quality and strength 


Send us your prints or specifications for forged or stomped ports, and we will be pleased 


to submit our estimate for production 
'DIXISTEEL | ATLANTA 1.GEORGIA 















P.0.BO 1714 


ALL KINDS 
ALL SHAPES 


1540} 39 > 85a 2-10) B) 6 / Ou U-OLOR 


131 EAST 19™ STREET 
NEW YORK CITY 
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For every hand 


a multiple print 
of the master plan 


The miracle of modern mass production and construction 
could never have happened had master plans and draw- 
ings been passed from hand to hand. Only their creation 
on superior original materials—and their multiplication 
by prints on sensitized paper and cloth—has made possible 


the progress, speed, and accuracy we now enjoy. 


Since 1895, POST has had a vital and leading part in this 
progress through the furnishing of those original materi:! 
and the sensitizing of papers and cloths for all types of 
machines and methods of reproducing plans and draw- 
ings. POST is in its 54th year of “better” service and 
supply to management . . . engineers . . . architects . . . 


draftsmen . .. who must have the finest. 


Write for your SELECTED SAMPLES Folder of the 5 top 
POST Tracing Papers and mediums—designed to fill any 





requirement or budget. It will be helpful if you tell us any 
eh : particular type of paper you prefer. Write care of P.O. 
~—w aa . by Box 1091, Chicago 90, Illinois. 


THE FREDERICK POST COMPANY 
3650 NORTH AVONDALE AVENUE + CHICAGO 13, 1LLINOIS + + Detroit - Chicago - Houston + Los Angeles Milwaukee 
Distributors in all Principal Cities 


FOR EVERY PLAN YOU MAKE — — — THERE’S A PAPER BY 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your job. 


What's so glamorous 


about 
advertising ? 





° 
HERE IS A curious belief in some quarters that manufacture of a sale. For sales don't just “happen. 
advertising lives in a glamorous and almost occult Like any other commodity, they require a series of 


world of its own, quite insulated against the cold science processing operations. Usually, it takes five: 
of the production line. 
1. Seeking out prospects 


” 


That, of course, is pure Hollywood. 2. Arousing their interest 


Advertising today (in the business press, at least) 3. Creating a preference for your product 
is about as glamorous as a drop forge, and twice 4. Making a specific proposal 
as efficient. It can become just as important to your 5. Closing the order 


rofit-< ss ‘ture as ant maintenance, safe . . ; ' 
profit and -lo pk re as plar maintenance, ifety By mechanizing the first three of these operations, 
ny ering roductio ec ql ° st-aceot r. : 
engineering, prod iction techni jues or cost-accounting advertising enables your salesmen to concentrate on 
Maybe even a little more so 


the two jobs which they alone can do, and do best. And 


Because the biggest plant capacity, and the best nowhere does the machinery of advertising work more 
production know-how, can't create a single dollar of efficiently than in the business press, where it reaches 
profit not until something is sold. And selling, in our the greatest number of interested prospects, at the low- 
economy, is a mass production job! est possible cost. 

Advertising simply provides the necessary machinery. Maybe - to the man who appreciates machinery — 


It is the application of assembly line methods to the advertising is a pretty glamorous business, at that! 


PRODUCT 
ANGIN EE RING 


isa member of The Associated Business Papers, who have just 
publish eda book entitled, “¢ ‘opy that Clicks with readers.” 
Newt time you se you ad ertising manager, ask him to show 
it to you 4nd if you'd like a copy of your own, we "ll be glad 
to mail you one, 





ww 
™m 
~m 
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NOW... 
there’s a big change 
in this picture 





And you see it in quicker 
P-K Self-tapping Screw 
deliveries 








REMEMBER THIS PICTURE? We used it in an 
August, 1916 advertisement to illustrate the 
serious shortage of raw materials, a main 
reason why deliveries of P-K Self-tapping 


Screws were so slow. 


Now, there’s a bie change. Supplies of 





steel wire are almost normal. Backlogs have 
been worked down. Stocks have been built 
up. As a result, on most sizes of serews, in 
all types, prompt deliveries are again be- 


ing made. 


‘Today, there is no longer any reason why 








any manufacturer need accept a substitute when he 
wants P-K Self-tapping Screws. Parker-Kalon Corpo- 
ration. 200 Varick Street, New York L4. N.Y. 








r YOU'RE O-K WITH P-K eee THESE EXTRAS PAY AVAILABLE THROUGH a ACCREDITED DISTRIBUTORS 


a 





Oph 


@ ORIGINATORS OF SELF-TAPPING SCREWS ig oe wz 


PARKER-KALON 
@ UNSURPASSED QUALITY CONTROL LABORATORY S F L , " T A © Pp | N G S C . E W S 


@ LARGEST PRODUCTION FACILITIES 
FOR EVERY METAL AND PLASTIC ASSEMBLY 


@ ONLY COMPLETE LINE 
@ 35 YEARS’ APPLICATION EXPERIENCE 





@ TOP-RATED DISTRIBUTORS EVERYWHERE 





OTHER PARKER-KALON PRODUCTS: Cold-Forged Socket Screws, Wing Nuts, Thumb Screws 
Hardened Screwnails and Masonry Nails - Shur-Grip File and Solder iron Handles 
Metal Punches - Damper Regulaters and Accessories 





Propuct ENGINEERING — ApriL, 1949 323 














THe NEW 


LOMBARD 
TRANSMISSION 











... for applications requiring 
infinite variation in speeds 






The Lombard Variable Speed Trans- 


By incorporating the Lombard Variable Speed Reducer as an cides ips eater le aan 


integral part of equipment, it is possible to provide a wide of applications. It is available in 
range of easily controlled useful speeds. Design is such that units from 2 to 15 H.P. cull details 


available on request 
@ speed range of greater than 20 to | can be obtained with 


a minimum speed approximating zero. 
Power is transmitted in a straight line from input to output 


shafts, thereby assuring convenient application. A planetary SEND FOR 
speed reducing unit combined with the output shaft and 

mounted in a steel cage provides great rigidity and assures NEW CATALOGUE 
perfect alignment of gearing. All gears are enclosed and 

run in oil, 


LOMBARD GOVERNOR CORPORATION 


Ashland, Massachusetts 















ENLARGED VIEW 





| STOP Corrosion Trouble 


WITH NICHOLSON 


+ Cylinder Control Valves 


IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 


4 
Fey 






Our custom construction en- 
ables you to meet the 
problems presented by 
specific mediums and 
pressures; choice of 6 
metal combinations. 








we] Other Nicholson features: 

specially treated hard 

KEEP YOUR COSTS bown | Mate: BDOs Ny CEE, 
heavy-bodied; neat. Press. Types for most 


aes et eee ae | to 5000 Ibs. CATALOG Operating Purposes 
and finishes on any metal or alloy 
adapted to cold upset. Please Above, lever model, '4" 
to 212”, press. to 500 
Ibs.; others to 5000 Ibs 
Left, foot and solenoid 
models, '4” to 212”, 
press. to 375 Ibs. For all 
mediums 


W. H. NICHOLSON & CO. 


200 OREGON ST., WILKES-BARRE, PA. 


write for catalog showing many 





Progressive specials. Catalog in 
cludes purchasing and engineer- 
ing helps 

The PROGRESSIVE | 
MANUFACTURING CO. 


48 NORWOOD ST. | 





TORRINGTON, CONNECTICUT Valves w Traps *% Steam Specialties 
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You, too, can have the advantages of Bonderizing 
on your aluminum! You can have assured, last- 
ing paint adhesion, protection from corrosion 
and oxidation, and prevention of peeling and 
chipping. 


Bonderizing for aluminum is effective, economi- 
cal, quick, and simple. On sheets or castings of 
this metal and its alloys, the Bonderite crystals 
form a tight nonmetallic phosphate coating 
which becomes part of the metal itself. Paint 
finish, applied over Bonderizing, is there to stay, 
and retains its fine appearance through years of 
hard service. 
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for aluminum... 


The same line that Bonderizes your aluminum 
may be used for mixed production, protecting 
and preparing zinc and steel parts for paint, too. 


Your aluminum products deserve the appearance 
and service protection of Bonderizing. Get full 
information now! 


SEND FOR TECHNICAL BULLETIN! 


" oe : Moy); 
Get details on Bonderizing for alum- “Minyy 
inum. Write today for free technical 

bulletins. 


, 
4u 
wm Aly 


ae 


PARKER RUST PROOF COMPANY 
2179 East Milwaukee Ave. 
etroit 11, Michigan 





meeting these 
a 





in designing new equipment? 
Fight them with 








FRICTION 


SN Ao 
LINDE Synthetic Sapphire! (Se 7 
diz f)| 
LINDE synthetic sapphire is characterized by a ars i) 
low coefficient of friction, high melting point and i. ; 
hardness, and unusual chemical resistance. Applied “! ‘ 
in many diverse problems, it has paved the way \ / HEAT 
for a longer trouble-free life, for both small and v/» 
large parts. 
Economical to fabricate, valuable uses for this 
material are constantly being developed. A few 
of the many applications to new equipment Se. 
xe 
include: precision balls, sleeve bearings, rods, \ CASS 
and orifices. N 4“ Y 
CN. 4e at 
Call or write any LINDE office for detailed NP ae 
information on your specific design problems. cs 2 NS 
ELECTRICAL 
toss 


CORROSION 








O O 


Chemical Composition Al.O 
Hardness, Knoop's 1525-1660 
Melting Point 2030°C. 
Dielectric Constant 7.5-10 
Coefficient of Friction 0.140 


(Steel pivot on sapphire ring) (0.160 graphite) 
Inert to common acids, 


30% NaOH at 80°C., 
and HF at 300°C. 


Chemical Resistance 












THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


30 E. 42nd St., New York 17, N. Y. [[ef@ Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 





The term “Linde” is a trade-mark of The Linde Air Products Company. 
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i ute your your 
. ESS / 


F—13A 


Manufacturers use the 
advertising pages in 

this magazine to get news 
about their products 

or services to you... 
quickly and effectively. 
Their advertisements 
contain information 
designed to help you do 
your job better, quicker, 
and cheaper, which is just 
as newsworthy as the 
editorial columns. 

To be well-informed about 
the latest developments 
in your business, 

your industry...and 

to stay well-informed... 


read all the ads too. 


McGRAW-HILL 
PUBLICATIONS 
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HERE’s a line of basic materials with practically no 
limit to their versatility. They are the seven differ- 
ent types of Masonite brand hardboards, from Panel- 
wood to the sensational new Leatherwood that has 
the rich look and feel of fine Spanish leather that 
has been skillfully worked by master craftsmen. 


For the designer, grainless Masonite hardboards 
combine more valuable characteristics than any other 
basic material—and fewer limitations. They’re wood- 
made-better, with all the advantages of natural wood, 
plus many more. Hard and dense, with great structural 
strength, they resist moisture permanently, won’t split, 


STANDARD PRESD WOOD 
TEMPERED PRESDWOOD 


BLACK TEMPERED PRESDWOOD 
LEATHERWOOD + TEMPRTILE 
PANELWOOD + TEMPERED DUOLUX 
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Shape the things to come! 


splinter, chip or dent, won’t shrink or swell. You can 
bend them to graceful curves, work them easily with 
wood or metal working tools, give them a wide variety 
of finishes. Panels are 's’’ to 5%’ thick, 4’ wide and 
up to 12’ long. 


Masonite hardboards have proved themselves in 
nearly every American industry over the past 20 years. 
They provide quality construction without high cost. 
They make thousands of things better—thousands of 
better things are made with them. And designers, 
builders and manufacturers are still finding new uses 
for them! See our insert in Sweet’s PD File 


SAMPLES and LITERATURE! 


MASONITE CORPORATION 
Dept. PE-4, 111 W. Washington Street, Chicago 2, Ill. 


Please send me “Product Designers Guide’’ and samples of 
Masonite hardboards 


Name 
Firm and Title 


{ddress 


wy) 











0000060 00000 
90° % 00° 905 





MISTER, YOU MEAN 
TRU-LAY /USA-W. 





Here is the best answ®€r, to many knotty prob 
lems in automotive, aircraft and other machine 
design. TRU-LAY PusH-PULL... 


. transmits reciprocal action like a solid rod, 
yet is flexible as wire rope 


. will operate over long or short lengths, 
with few or numerous bends 


. will operate while flexing 
. is made in capacities up to 1000 pounds input 


. is precision-made, assuring minimum backlash 
and long life 











This is a descriptive folder 
about TRU-LAY PUSH-PULL. 
If you do not have a copy, 
write our Detroit office. 
Just ask for DH-87, 





6-235 General Motors Bidg., Detroit 2 
1119 Santa Fe Avenue, Los Angeles 21 





+ Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 


AMERICAN CHAIN & CABLE 


In Business for Your Safety 


je 
rs 


= “THE POWER 


OF ORDINARY 
SOLENOID VALVES 


GENERAL CONTROLS 


ELECTRO-MAGWNETIC 
LEVER VALVES 
- a 


CONTROLS: LIGHT 
GAS. STEAM. f 


re 


SIX TIMES THE POWER «! 


CAtINg | rea 


n C 


FOR COMPLETE SPECIFICATIONS request new Catalog 


GENERAL Ig “| CONTROLS 


B01 ALLEN AVENUE \ GLENDALE 1 CALIF 
Manufacturers of Automatic Prosiure, Tempersture, Level & Blow Comtrods 


FACTORY GRANCHES am VEU TORS IN PRimCirA 





FAST PACE 


Progressive —indus- 
try demands ever- 
Increasing accuracy 
im vear production. 
DIEFENDORI 
keeps pace with 
these demands of 
progress. All tIvpe 
“wears cut to specifi- 
Standard 


production. Emer- 


cation. 


Design 
All metals 


and non-metallics. 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, 
NEW YORK 


DIEFEND‘O:RF 
G E A R §S 
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service. 





























A Good Beginning for Any Product 


When specifications call for “Norma-Hoffmann 
or equal” the product is off to a flying start 

for a trouble-free life. Designers know 

it. That’s why they have registered their 
preference for Norma-Hoffmann on 
thousands of blueprints in the 


last thirty-seven years. 


Field Offices: Ne’ 
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Wire cloth 


in rolls. 





OFFICES 











2 Shut a 


eae. ? S 
Cambridge 
at 


= 
A ot «or special wire 
Py 


~'/ FABRICATIONS 


cn | 


















~ 


Typical of Cambridge specialized fab 
rications is this bosket designed and 
made by Cambridge for the pit type 


convection furnaces of one of the world’s 


lorgest steel producers 


expertly engineered 
for your 


bulk processing operations 


If you’ve struck a snag in locating just the right 
fixture for bulk handling of parts or materials 
during processing, call Cambridge. Cambridge 
wire fixtures crates, baskets, 


trays, racks or 


barrels- have been serving industry for years in 
bulk handling of parts for heat treating, spray- 


ing, dipping, washing and many other processes. 


Your Cambridge field engineer 
can recommend just the right 
construction and design for your 
particular process. 
Or, for information on the complete 
Cambridge line, send for your FREE copy 


of this illustrated folder describing Cam- 
bridge Wire Baskets and Specialities. 





There's a Cambridge Sales-Engineering 


Office near you! 


Cambridge 
Wire Cloth Co. 


Ei 


1N PRINCIPAL 


Department P 
Cambridge 4,Md. 


Any metal or alloy, 






mesh or weave. 


INDUSTRIAL CITIES 























CUYAHOGA 
BRUSH SPRINGS 





... for fractional horsepower motors 


MILLIONS OF CU YAHOGA precision 
carbon brush springs are doing an out- 
standing job on fractional horsepower 
motors used for all popular makes of 
appliances, refrigerators, portable elec- 
tric tools, vacuum cleaners, etc 

Every conceivable design in spring 
and wire part application is soe 
for industry by the Cuyahoga Spring 
Company. : 
Y our inquiries are invited. 


Phe CUYAHOGA SPRING @. 







1025! Berea Road, Cleveland 72, Ohio 





N 
to utmost ac 


Also complete facilities 


for all types of coms 


and thread grinding 


SPECIAL MACHINERY 
BuUlLT TO 7 - ox 
Large copocity devote om 
cna 7 ne Oe ond 


Pd 
HARTFORD 


HY" Cth 
ment. 


The HARTFORD SPECIAL MACHINERY Co., Hartford 5, Conn. 
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for the armatures P 
ive air directional ports for motor ven 
In addition, suc components must 
strength, to protect the mechanism they cover 
must make close, firm fit with main housing. 


By means of die casting, a" intricate item 
such as a motor d is produced rap- 
idly and eco ribs, 
lugs, flanges an 

tained virtually insta 


And the versatility | e casting 
affords opportunity t roduction costs 
still further, by simultaneously casting the 
mating end shields of a motor housing — 9S 
done in this case for The Apex Electrical 
Manufacturing Company, of Cleveland, Ohio 
by Mount Vernon. 


Prop I 2 By Deed RIL 49 
l 
CI NGINEERING AY I 19 

, 


Whatever your product, remember the 

cost-cutting possibilities offered by die cast- 

ing before you next set up 2 manufacturing 

dure — an consult with us. We have 

rs the WOY to im- 

ort, lower unit 

costs, increased output, imp products. 
Case histories are yours for the asking. 








How te neduce 


APPARATUS PORCELAIN COSTS 





IF apparatus porcelain costs have 
you stymied .. . on products either 
existing or planned .. . bring your 
problem to Locke. 


HERE, at your disposal, is one of 
the world’s finest and largest Cera- 
mic Research Laboratories, staffed 
by experts whose porcelain “know- 
how” is backed by Locke’s more 
than 55 years experience with a// 
phases of porcelain design and 
manufacture. 


FREQUENTLY Locke, in combina- 
tion with your engineering depart- 
ment, can effect major cost reduc- 
tions in apparatus porcelain by 
re-desiguing a piece so that it lends 
itself to modern low-cost manu- 
facturing techniques. 


SO, if you've got a problem in 
porcelain ... either of a design or 
manufacturing nature simple 
or complex, try us. The recom- 
mendations of our Ceramic En- 
gineers may cuable you to produce 
an existing piece for considerably 
less .. . or a new piece for much 
less than you expected to pay. 


CONSULT your local Locke repre- 
sentative, or write direct. Address 
Department AP. 


Mele <3 


EMNCOR PORA Tew 





BALTIMORE, MARYLAND 











HOW PROPER HOOD DESIGN 
REDUCES PORCELAIN COSTS 


Designs often specify deeply undercut 
hoods which require several costly 
manufacturing operations. Yet, in many 
cases, shallow hoods can be simply and 
inexpensively produced without jeop- 
ardizing mechanical or electrical per 
formance. In most cases, Locke engi 


neers recommend a minimum spacing 
between hoods of 3 to 4 times the 
undercut depth. 





























Less costly hood design 


Perhaps such money-saving details can 
be incorporated in your designs. Why 
not call on us and find out 











Contain plenty of money-saving hints on 
the design and manufacture of apparatus 
porcelain. Write for your free copy —today. 
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PLASTICS 


as 


ENGINEERING 
MATERIALS 


This Propuct ENGINEER- 
ING reprint offers valuable 
data on plastics as attrac- 
tive engineering materials. 
It discusses the advantages 
plasties offer in weight sav- 
ings. lower costs. moisture 
and chemical resistance. 
toughness and abrasion re- 
sistance. and many other 
qualities that are the every- 
day coneern of any design 
engineer specifying plastics 


in his products. 


This informative report 
covers the functional use 
of plastics in the follow- 
ing applications: 
Heavy duty electrical 
equipment 
Heavy production 
machinery 
Motor parts 
Bearings and gears 
Home appliances 
Hydraulic components 
Photographic equipment 
Automobiles 


Reprints in 24-page book- 
let form are available at 
25¢ each from the Reader 


Service Department, 


PRODUCT 
ENGINEERING 


330 W. 42Npb STREET 
New York 18. N. Y. 
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Parker-Kalon GROUND THREAD Socket Set Screws 


— 








vo 
~~ 


a (, % 





“You can count 


on uniform, 





| fit with F K. Socket 
| Set Screws.” 


@ 
are ACO hiith with shop men 
: . 


dependable Class 3 


> 


FAN 

















Compare! Write for Samples! 


See why P-K Ground Thread Socket Set Screws 
speed assemblies, improve strength and safety. 
Thread grinding, once reserved for screws used inthe 
finest precision equipment, now gives Parker-Kalon 
Socket Set Screws the accurate finish and faultless 
contour that mean faster assembly and more sales 


for your products. Write for samples today. 
ZNP FOR STOCK::!sST NOW 


AVAILABLE 
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PARKER-KALON corrorarion 


200 Varick Street 
New York 14, N. Y. 


THROUGH ACCREDITED DISTRIBUTORS IN EVERY INDUSTRIAL ARE 


Ww 
ws 
ws 








10 
INTERSTATE 





Send your specifications to Interstate. 
Newly installed equipment enables us to 
produce molded-rubber wiring and wiring 
assemblies quickly and economically with 
wire of any size and with molded-on plugs, 
junctions and components as required. Nat- 
ural rubber, silicone or neoprene can be 
used. 

Representatives in principal cities. 
Send for Catalog. 


INTERSTATE MFG. CORP. 


Wherever FLEXIBLE POWER 


is used you'll find 134 Sussex Ave., Newark, N. J. 


— GEARS... . made to your 





The husky, nimble little warehouse lift trucks 

. the great steam engines which haul goods 
to and from the warehouses . . . and many of 
the machines, of all shapes and sizes, in between 
depend on Blood Brothers Universal Joints for 
flexible power. 


SPECIFICATIONS 
FASTER 


at 
You, too, can turn to Blood Brothers to solve 
your problems in flexible power. We have the , rad 
engineering experience, the skilled workmen and - 
the production facilities to meet your require- CAPITOL gre are ot exactly to your specifi- 
cations fast and at a minimum cost to you. 
Over 40 years experience have made Capitol famous 
for quality materials, precise workmanship and de- 
pendable performance. A large modern shop is 
available for cutting—spur * bevel © helical * her- 
ringbone * mitre * and other types of gears— 
large gears for heavy machines or small gears for 
timers,. cameras, etc. . . . You can depend on 
| CAPITOL gears for long hard service. 


SEND PRINTS TODAY for money saving and time 
BLOOD BROTHERS MACHINE CO cutting quotations. PROMPT DELIVERIES. 


Allegan, Michigan “The Capitol” Precision Cut GEARS 
Division of Standard Steel Spring Co. 


Chicago Offices: 122 S. Michigan Ave. AUTO ENGINE WORKS 


Supplying original manufacturers only, replacement 
parts should be ordered through him. 





ments swiftly, efficiently and economically. 
Write for complete en- 
gineering data. 











337-P NORTH HAMLINE AVE. © ST. PAUL 4, MINN. 
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How to deal effectively with VIBRATION 


Locale -with an MB PICKUP 


Any trace of vibration comes to light when you attach this 
sensitive electrical pickup to your product. A rugged, preci- 
sion-built product, it will withstand rough treatment. 


When bolted to equipment under test, this velocity-type pickup 
faithfully converts vibratory motion to an electrical output. 
Signal can be visualized with an oscilloscope. Major industries 
today find it indispensable for accurate analyses. Write for 
bulletin 124. 


POPP e eee eee eee ease eeeeeeeeeee tee eee eee eeeeee Poem meee ewer esereeeeeeees ee eeeeeeee 


duce! 
epi ..- with an MB EXCITER 


You can’t beat this electro-dynamic exciter for shaking “bugs’ 
out of products. With its frequency and force adjustments, you 
can “scan” a product for vibratory response—or fatigue-test it. 





Take one case where a manufacturer of turbines was beset by 
blade failures. With an MB Exciter, he was able to resonate 
blades to destruction quickly—while studying their motions 
with stroboscopic light. In this way, he got to the cause of the 
trouble visually! More data in our bulletin 210B. 





... with ISOMODE* MOUNTS 


Because Isomode mounts have equal spring rates in all direc- 
tions, they’re efficient at all angles — and they isolate all 
modes of motion! 


That’s why, by adopting Isomode units, one company was able 
to simplify suspension brackets and save on manufacturing 
costs in addition to improving vibration control! Another has 
been better able to cushion heavy duty engines—without re- 
designing the mounting system! Ask for bulletin 202 and 
Design Chart. *Trade Mark Reg. U.S. Pat. Off. 


You can see why more and more engineers contact 
MB when they run into trouble with vibration. 
We'll be happy to cooperate with you on your 
problems. For more information and for bulletins 
on the above MB products, write to Dept. E6. 





Propucr ENGINEERING — APRIL, 1949 















ow occessories 





Brad y FOR COOLANTS, 
Pumps 


AIR-CONDITIONING, 
REFRIGERATION 


@ All-brass construction, 
rust proof, light weight, 
low cost. Heavy duty 
oversize motor, totally 
enclosed. Ball bearing, 


one-piece shaft. 





Special pumps designed, engineered and 
manufactured to meet your requirements. 


F. E. BRADY PRODUCTS, INC. 


18TH AT EBRIGHT > MUNCIE, INDIANA 
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Fast-Acting, Positive Controlled 


Power... At Low Cost 


STANDARD 
MOUNTING TYPES 


Standard sizes from 11/2” to 12” bore; 
maximum stroke, 18 feet. 


Special to meet your requirements. 


* ENGINEERING COUNSEL 


Consult our engineers. 


No obligation. 


Wrte gor 


FREE CATALOG 


es 1064N” 
omplete 2, 


information on logan 


Get your free 
catalog containing ¢ 
oir 


cylinders, control valves and 





















LOGAN STANDARD 
AIR CYLINDERS 


Replace most manual operations... 
eliminate human error 





LOGAN HEAVY-DUTY MiLL- 
TYPE AIR CYLINDERS 


For steel mill or aluminum extrusion mill, 
foundry and heavy-duty service 


Engineers, designers, buyers write for G-149 


THE NEW 192 PAGE 
DIALCO HANDBOOK 
\ OF 
PILOT 
LIGHTS 


me - - 
_ —¢€ omplete data 


‘on the ~~ used in pilot lights. 






Pilot Light Assemblies. eS 


Here is one example designed as ‘ 
for NE-51 Neon Lamp z WV 
No. 521308-997 
(110 or 220 Volts) 
e@ MULTIVUE CAP — 7 COLORS 
Feat .@ BUILT-IN RESISTOR 
ealures? @ EXTREMELY RUGGED 
e VERY LOW CURRENT 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 
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JOHNSON BRONZE 





SLEEVE BEARING 
DATA 





JOHNSON BRONZE 


ee 





SLEEVE BEARING 


DATA 








Selecting the Alloy 


The many and various appli- 
cations for sleeve-type bearings 
make necessary the availability of a 
variety of bearing metals possessing 
many distinctly different properties. 
Each particular bearing meta] must 
be best suited for those conditions 
of service wherein its outstanding 
characteristics will be of greatest 
advantage. Accordingly, in the 
selection of a bearing material it is 
necessary that the service condi- 
tions and the destructive forces on 
the bearing be analyzed first and 
the bearing material be then se- 
lected for each specific application. 


The first step is to accumulate accu- 
rate operating data such as speeds 
and loads .. . whether constant or 
intermittent . . . method of lubri- 
cation; the presence of acid, harmful 
chemicals, gases, grit or dust; the 
type of shaft to be used. 


Specify 
JOHNSON 
GENERAL 
PURPOSE 
BEARINGS 





All sleeve bearings operate in direct 
contact with the shaft until the cre- 
ation of the necessary film of lubri- 
cant. Consequently, the following 
physical properties govern the suit- 
ability of a bearing metal: (1) Plas- 
ticity; (2) Ability to Resist Wear; 
(3) Coefficient of Friction; (4) Com- 


pressive Strength; (5) Resistance to 
Pounding; (6) Toughness. 

While there are over one hundred 
bronze bearing alloys from which 
to make your selection, we have 
found through experience that the 
following will meet practically every 
application. 

















Sehenon Average Chemical ad 
Bronze Copper | Tin Lead Zinc Nickel 
Alloy No Cu | Sn Pb Zn Ni 
19 70.0 | 11.0 19.0 | . 
25 75.0 | 5.0 19.0 , 1.0 
27 80.0 | 10.0 10.0 
29 «=| «678.0 «| ~—7.0 15.0 | 
51 87.0 10.0 1.0 2.0 | 
53 88.0 10.0 2.0 | 
55 86.0 12.0 2.0 
66 85.0 5.0 9.0 1.0 
71 85.0 5.0 5.0 5.0 
72 83.0 7.0 7.0 3.0 | 
| 











Stock Size Bearings 


For ordinary service applica- 
tions and for quick, easy replace- 
ment Johnson Bronze maintains a 
stock bearing service that comprises 
over 850 individual sizes. This in- 
cludes inside diameters from 14" to 
414”; outside diameters run from 
34" to 414”; lengths are available 
from 34’’to 8”. All of these sizes can 
be quickly altered and any type oil 
groove, slot or hole can be econom- 
ically added. Complete stocks are 
carried in all important industrial 
centers. 








Over eighty pages fully illustrated. Lists 
and describes the most complete stock 
bearing service in the market. Write for 
your free copy. 
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Engineering Service 


Johnson Bronze offers manufacturers 
of all types of equipment a complete en- 
gineering and metallurgical service. We 
can help you determine the exact type of 
bearing that will give you the greatest 
amount of service for the longest period of 
time. We can show you how to design your 
bearings so that they can be produced in 
the most economical manner. As we manu- 
facture all types of Sleeve Bearings, we 
base all of our recommendations on facts 
free from prejudice. Why not take full 
advantage of this free service? 


This beoring dota sheet is but one of a series 
You con get the complete set by writing to— 









ry Be 
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> < a 
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SLEEVE BEARING HEADQUARTERS 
508 S. MILL ST. - NEW CASTLE, PENNA. 


>> 
35; 





contact 


PERKINS 





first for gytm-wte 


GEARS 


We have manufactured precision gears to customers’ specifica- 
tions for nearly 30 years. Our production equipment comprises 
modern machine tools and our facilities are ample to meet all 
demands for the mass production and prompt delivery of 
such gears. 

Our engineers will be glad to work with you on any prob- 
lems you may have pertaining to gear design. Recommenda- 
tions as to proper design for LOWER COSTS —cheerfully given. 
Once your specifications are in our files, reorders are filled 
automatically. LET US QUOTE ON YOUR REQUIREMENTS NOW! 


YOU FURNISH THE SPECIFICATIONS + WE'LL PRODUCE THE GEARS 


PERKINS MACHINE & GEAR Co., Springfield 2, Mass. 


PERKINS MAKES in all materials, metallic & non-metallic: 


Helical Gears, Bevel Gears, Ratchets, Worm 
Gears, Spiral Gears, Ground Thread Worms 














Our extensive facilities and modern machine tools are also adaptable to the manufacture 
of all kinds of various parts other than gears, such as the following: 


SPROCKETS - SPLINED SHAFTS - SCREW MACHINE PARTS 


up to 214" in diameter. 


We are also exceptionally well equipped to build, to your specifications, such mechanical 
units as — 


PUMPS - SPEED REDUCERS & COMPLETE MACHINES 


either in experimental or production quantities. Our well-known reputation is your 
g tee of isfacti Let us quote on your requirements. 














SPEED 
CONTROL 


for 
Electrical 
Drives 


You probably read this 
authoritative and helpful 
feature article in the Janu- 
ary issue of Propuct 
ENGINEERING. Concisely 
written, it surveys per- 
formance characteristics 
and equipment require- 
ments. Charts and drawings 
graphically illustrate im- 
portant design factors dis- 


cussed in its 32 pages. 


For those who would like 
copies of this basic treatise 
for distribution to their 
technical staffs. we have a 


supply on hand. 


Reprints in booklet form 
are available in limited 
quantities at 25¢ each from 
Reader Service Depart- 


ment, 


PRODUCT 
ENGINEERING 


330 W. 42Np STREET 
New York 18, N. Y. 





Ww 
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Gray Iron piston for 800-horse- 
power, engine-driven compressor. 





Gray Iron Characteristics 
Include: 
Castability 
Rigidity 
Low Notch Sensitivity 
WEAR RESISTANCE 
Heat Resistance 
Corrosion Resistance 
Durability 
Vibration Absorption 
Machinability 
Wide Strength Range 


GRAY [RO 


tA IU 
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it wears like iron’... 


RUE..-<* 


mee 





When you want to express the superlative in wearing quality, 
you will very probably say, “It wears like iron!’ As a matter 
of fact, the stateraent is usually a grossly exaggerated one, 
for nothing wears like iron except iron. 

Note the general use of gray iron castings for moving 
parts such-as gears, sprockets, machine tools, engine 
cylinders, piston rings, brake drums . . . that is your best 
evidence of gray iron’s wear-resistant qualities. 

Wherever sliding friction, galling or wear are serious 
factors, especially in the presence of heat, Gray Iron does an 
outstanding job. It gives you an unmatched combination of 
useful properties . . . plus ultimate economy. 

Send for free booklet “GRAY IRON—Its Mechanical and 
Engineering Characteristics, and Details for Design- 


ing Cast Components”. 


Make It Better With Gray Iron 





FOUNDER 


f tk? 
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Ohio Stock Gears and Reducers save your time be- 
cause they eliminate delivery waits and delays, 
shorten costly ‘“‘down-time”’ for replacement. They 
cut your costs because they avoid the extra expense 
that always comes with made-to-order or special 
run gearing. 

Ohio Stock Gears are available in spur, helical, 
bevel, worm and worm gear types in pitch diameters 
from 24 to 3 and in miter type from 24 to 4. Ohio 
Stock Reducers include ratios from 3-1 to 3200-1; 
single reductions, 1,6 HP to 10 HP; double 
reductions from 25 inch lbs. to 12,000 inch Ibs. 
Check these time and money-saving advantages for 


the machines you build or operate. Get in touch 
with our nearest distributor now. 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1325 EAST 179th STREET e CLEVELAND 10, OHIO 

















DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 
Hardware & Supply Co. 
Buffalo, N. Y. 
F. E. Allen 
*Buffalo, N. Y. 
S. H. Pooley Belting Co. 
Chicago 7, Illinois 
Schrade-Batterson Co. 
Dayton, Ohio 
E. C. Hawk Co. 
Detroit 26, Mich. 
George P. Coulter 
*Detroit 6, Michigan 
Eynon-Dakin Co. 
*Findlay, Ohio 


Bearing & Transmission Co. 


*Grand Rapids, Mich 
F. Ranniville Co. 
*Hagerstown, Md. 


Hagerstown Equipment Co. 


Indianapolis, Indiana 
A. R. Young 
*Los Angeles, Calif. 
J .W. Minder Chain & 
Gear Co. 
Louisville, Ky. 
Alired Halliday 
Milwaukee, Wisconsin 
R. W. Ballentine 
*Minneapolis, Minn. 
Industrial Supply Co. 
*Muskegon, Mich. 
Lake Shore Machinery 
& Supply Co. 
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*New York City 13, N. Y. 
Patron Transmission Co. 
Inc. 

*North Kansas City, Mo 
Sesco Engineering & Supply 

Pawtucket, Rhode Island 
George G. Pragst 

*Philadelphia 6, Pa 
Robert L. Latimer Co 

*Philadelphia 6, Pa. 
Rothman Belting & 
Equipment Co. 

*Pittsburgh, Pa. 

Standard Machinists 
Supply Co. 

*Portland, Oregon 
J. W. Minder Chain & 
Gear Co. 

*Rochester 4, N. Y. 

H. M. Cross and Sons 

*San Francisco, Calif. 

The Adam Hill Co. 

*St. Louis, Mo. 

The Essmueller Co. 

*Syracuse, N. Y. 

Uplinger and Sherman 
Toledo, Ohio 

The Bearing & Trans- 

mission Co. 


IN CANADA 


*Montreal, Quebec, Canada 
John Braidwood & Sons, 
Ltd. 


*Stocks Carried 








i] 


| 
| 





S:: those crawler wheel track shoes on 
the unit behind the tractor? They carry 
heavy loads over rock, sand, clay, and 
gravel — through mud, snow, and water. 
That means every part has got to be super- 
tough—particularly the bushings that hinge 
the shoes together. Imagine the constant 


| Track Shoes for a Heavyweight 


twist and strain, pound and jolt the 
harsh grinding wear of tiny abrasive earth 
particles that these bushings must stand. 

The Trackson Company, makers of these 
crawler units, brought this problem to Globe 
Steel Tubes Co. Globe made specific recom- 
mendations for a tough, heat-treated alloy 
steel tubing in a special self-locking lug 
shape to make these bushings. Result: the 
Trackson Company simplified production 
—bettered their product. If you have a de- 
sign or a production problem— investigate 
tubing as a possible answer for minimizing 
machining, lowering cost, reducing weight, 
improving product performance. Write — 
Globe Steel Tubes Co., Milwaukee 11, Wis. 


Photo — Courtesy of the Trackson Company, Milwaukee 








Globe Seamless Stainless Steel Tubes — Gloweld Welded 

Stainless Steel Tubes — Globe Mechanical Tubes — Globe- 

iron Seamless High Purity Ingot Iron Tubes —Globe Aircraft 

Tubes — Pressure Tubes — Carbon and Alloy Steel Tubes 
— Globe Welding Fittings. 
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TRADE-MARK 


Illustrated above is a cross section of 
the metal ring shown in the photo- 
graph. Notice how three rings of 
intricate cross section have been 
grouped inthis one cylinderto conserve 


Lebanon's CENTRI-DIE 


process of centrifugal casting a uniform 


metal. By 


metal structure is assured through- 
out each ring as finally machined. 

A booklet describing this new cast- 
ing process and the alloys adaptable 
to CENTRI-DIE production is yours 
for the asking. 


LEBANON STEEL FOUNDRY e¢ LEBANON, PA. 
In the Lebanon Volley 


CENTRI-DIE 


a NEW 

casting process 
which assures 
greater 
uniformity 

of metal 


structure 


Some Advantages of the CENTRI-DIE Process 


of making centrifugal castings 


1. Higher quality castings of greater den 


sity, resulting in decidedly enhanced 
physical properties 

2. Readily achieved production of assorted 
parts and complex structural shapes whicl 
cannotbe castsatistactorily by staticmethods. 


LEBANON 


ALLOY AND STEEL \ 
x 


=_.* 


3. Uniform strength throughout—a_ char- 
acterisuc which does not apply to forgings, 


as no flow lines exist in castings 


4. The use of allovs which are difficult or 
impossible to forge, opening the door to 
appheations hitherto considered lupracti- 


cal or too costly. 


gr 


, 2 ea 4 
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WANT MORE 


INFORMATION 


about 
PARTS 


MATERIALS 
SUB-ASSEMBLIES 


or 


FINISHES ? 


Chances are you will always 
find in Propuct ENGINEER- 
ING’s “New Catalogs and 
Bulletins” insert several 
listings offering literature 
which will supplement the 
articles and advertisements 
which are of greatest inter- 


est to you. 


Se, each month, be sure to 
check through the “New 
Catalogs and Bulletins” 
and send us your requests. 
Without cost to you, we'll 
see to it that the manufac- 
receive 


turers concerned 


your requests promptly. 


PRODUCT 
ENGINEERING 


330 W. 42Np STREET 
New Yor« 18. N. Y. 
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BUY YOUR SERVICE BEARINGS 


ply Teoheeped! 


LET US HELP YOU TO: 


@ SAVE PACKAGE MATERIAL 


@ SAVE SHELF SPACE 


@ SAVE HANDLING EXPENSE 


@ SAVE ON INSPECTION COSTS 


We package millions of engine 
bearings every month. We spend 
thousands of dollars in packaging 
research as related to engine 
bearings. We are equipped with 
the most modern packaging 


machinery. 


Costs are of daily increasing im- 
portance to you. We'd like to 
talk to you about the advantages 
that can be obtained in efficient 
packaging of engine bearings for 
your service requirements. Your 
inquiry will receive prompt 
attention. 


FEDERAL-MOGUL CORPORATION, 11043 SHOEMAKER 
DETROIT. 13, MICHIGAN 


1899 e 50 YEARS OF CONTINUOUS BEARING EXPERIENCE e 1949 


FEDERAL-MOGUL 
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*You Give Us the Formula... 
We'll Design the Product 


— SERVING YOUR NEEDS FOR: 





A Computers mec hanical bra 
for perfect machine operation. 


that instantly solve the settir 


B Servomechanisms... that automatically translate computed settings 
into actual control positions and adjustments. 

C Scientific Instruments to your performance specifications. 

D Technical Reports 


* In fact we'll figure the formula for you, too! 








MARTIN-HUBBARD CORP. 


11 BEACON ST., BOSTON 8, MASS. 
Tel: CApitol 7-6990 


Cable Address: “MARHUB” Boston 











HETHER cooking utensils are steel, 
or enamel, glass covers sell them n 


everywhere. McKee supplies hundre« 





strong, heat-resistant covers to leading r 
metal cooking utensils. 
For a great many years, McKee has been 
ndustrial 


source of quality-controlled industrial ar 





Many manufacturers assemble McKee glass into their Cooking Ware Cover. Supplicd to top 
' 1 tal cooking ware manutact 

finished product we supply appliance w low pancls, , me A acturers, 

| F ni k t k t Made of McKee Glashake boro-sili 

iners vision mirror blanks, mixing bov mong co 

iners, tele nm r bla > xing bowls a gC © cate glass—strong, heat-resistant. In 

less other items, McKee precision goes into many glass appliance window panels, McKee 

machinery parts, too glass adds visibility, sales appeal. 
Whatever your glass requirement, we put almost a hundred 

years of glassmaking know-how at your service. Ca McK E gE 

to make glass to your established design... help you deszen 


eds. f GLASS COMPANY 


mew items... 





glass to meet your specific ne 





you already use rcial or industrial glass, if you think Established 1853 
glass might replace other materials profitably for y t Product Development Division, 
us know JEANNETTE, PA, 


MAKERS OF THE WORLD'S MOST COMPLETE LINE OF GLASS COOKING WARE | 
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WOULD YOU USE 
CAST IRON FOR 
EVERY FERROUS 
METAL NEED? 


Certainly Not! 


DO YOU USE A 
SIMPLE COPPER-TIN 
ALLOY FOR YOUR 
SELF-LUBRICATING 
BEARINGS? 








If you do, consider 
these FACTS. 


Neveroil Bearing Company makes 
many a simple all purpose bearing of 
90°. copper and 10% tin, with a 
porosity of 18-22%. However, we 
have found that this alloy, while com- 
parable to cast iron, now meets fewer 
of industries’ needs. 


Therefore, we have at your disposal 
a large number of alloys. and a wide 
variety of densities and hardnesses, to 
meet your particular requirements. You 
can have greater bearing life when 
these factors are applied. 


In addition to our metal line, we 
make impregnated maple _ bearings, 
which are unsurpassed on certain 
speeds and loads, together with the 
lowest self-lubricating bearing prices 
today. 


We are backed by 45 years’ experi- 
ence in the self-lubricating bearing 
business. 


We are backed by a new testing lab- 
oratory and able engineers, who can 
determine how your bearing will run, 
by actual life tests. We will furnish 
special data to support our findings. 
Check these with competitive products. 


Your bearings are the most important 
part of your product. Give them all the 
engineering effort possible. 


NEVEROIL BEARING COMPANY 


Factory 
32 Foundry Street 
Wakefield, Mass 


Sales Offices 
Chicago, Detroit, 
Cleveland, Greenville, § C 
Griffin, Ga, 

Los Angeles, Calif 
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BLANK PAPER 


HE DESIGN of a satisfactory spring involves 
WF numerable factors—load, deflection, size, 
shape, finish—to mention a few. Having de- 
termined these requirements, Wickwire Spencer 
engineers begin—with brains and blank paper 
—to establish the proper relationship between 
these factors and to design a spring that will 
stand up under the service requirements de- 
manded. 

The same exacting care that characterizes 
the design of spr ings and wire forms, Is equally 
true as far as manulac turing procedures are 
concerned. Every coil of wire used in making 


springs undergoes exhaustive tests before man- 


ufacture. Skilled toolmakers set up machines 


EXECUTIVE OFFICE — 500 Fifth Avenue, New York 18, N. Y. 


A PRODUCT OF THE WICKWIRE SPENCER STEEL DIVISION + THE COLORADO FUEL AND IRON CORPORATION 
SPRING SALES OFFICE AND PLANT— 2 New Bond St., Worcester 6, Mass. 


--e-and an Idea 


that make springs contorm to exacting speci- 
fications. And finally, the springs are tested 
before shipment. 

This beginning-to-end-control has saved 
time, trouble and expense for scores of manu- 
facturers—has won many loyal customers for 
us. Our engineers are at your service in de- 
signing any conceivable type of wire spring or 
wire form. Why not write us? Also, we would 
like to send you our free book, ‘‘Springs and 
Formed Wires.” It’s free—and full of v aluable 
data relating to spring selection and perform- 
ance. Address your request to Spring Dept., 
Wickwire Spencer Steel Division of C. F.& L, 
2 New Bond St., Worcester 6, Mass. 








SALES OFFICES—Boston + Buffalo + Chicago + Denver + New York 
PACIFIC COAST —The California Wire Cloth Corp., Oakland 6, Calif. 
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Cone-type check valves illustrated have an operating pressure up to 1500 
PSI with a burst pressure of 3750 PSI. Excellent for use with hydraulic 
fluids, gasolines, oils, water, and acids non-corrosive to aluminum. 


Metal-to-metal seats are best 





suited for high pressures, extreme 





temperatures, and corrosive fluids. 


cS fyy KOHLER CHECK VALVES 


for long service life without maintenance 


The complete line of Kohler Precision 
Parts includes check valves for all air- 
craft, industrial and automotive in- 


service requirements. The superiority 





of Kohler designs and precision man 







ufacturing processes have been dem- 
stallations. Leading manufacturers onstrated by valves in 
specify Kohler valves for lines using 


| KoHLER 
| Precision Cals 


tg, tomare \ 


Airceols, industriel, AA 


actual use. 
Kohler valves have quick opening and 









hydraulic fluids, gasolines, lubricating positive closing without poppet chat- 
oils, aromatic fluids, air, vacuum, ter or leakage. When they 


are open, 
water, acids, chemicals, etc. —and re 


free flow is maintained with minimum 

quiring a pressure regulating valve, pressure drop. | 

pressure relief valve, vacuum breaker, 

restrictor check, check valves with high 

or lou opening pressures or check valves 
for special applications. 


Kohler engineers will gladly cooper- 
ate in developing precision parts for 
your special requirements. Write for 
our new catalog, showing the full line 
i ga cei i i i Sie sn All major types, cone, soft of Kohler Precision Parts, with speci- 


¥i 

| SEND FOR THIS CATALOG TODAY seat, and swing checks, have fications, engineering data and useful ‘4 
(en DSS 9 igs aene Sapa been developed to meet rigid information. i 
KOHLER CO., Dept. 11-J, Kohler, Wisconsin AM 
Please send your new Catalog to: | ‘ You 4 


Name 


_ # KOHLER or KOHLER 


PLUMBING FIXTURES + HEATING EQUIPMENT + ELECTRIC PLANTS 





Address 
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PERFECT “CAST” ASSURES A 
PERFECT PRODUCT! 


N the Chase mills very special attention is 

given to the “cast” of copper alloy wire. 
Stresses that cause non-uniform uncoiling and 
twisting are eliminated by extreme care in 
manufacture. 

Chase wire for cold-heading or extruding 
or to be otherwise plastically formed will 
flow uniformly. You can thus be sure of a per- 
fect product. And many critical tests on Chase 


wire take place every day,to assure you bright, 


beautifully clean wire of even temper... wire 
free from physical defects, accurate in dimen- 
sions. 

Chase regularly makes 22 different alloys 
in wire form to suit your every need. Call 
your nearest Chase Warehouse or Service Of- 
fice for complete information. 


The Nalions Headguariins for 
Cr h asec BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK... handiest way to buy brass 
ALBANY+ ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI! CLEVELAND DETROIT HOUSTON} INDIANAPOLIS KANSAS CITY. MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
WEWARK WEW ORLEANS WEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST. LOUIS WATERBURY ( Indicotes Soles Office Only) 
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worth looking back on... VSS 


Remember the outstanding special editorial reports which appeared in last a 


Analysis . . . Electrical Wiring for Motor-driven Machines . . . Patents and 


> 
the Engineer . . . Plastics . . . Plain Sleeve Bearings? _ =a 


They represent the kind of exceptional and exclusive editorial values which 
make Propuct ENGINEERING the outstanding magazine in its field . . . the 
magazine 18,000 product-design engineers gladly pay to read because they 
value it, need it, and can find comparable job help nowhere else. 


wN 
la 


And just in case you missed it, be sure to see this year’s first special report 
... Speed Control for Electrical Drives. In the January issue, this 32-page, 
detailed analysis of one of design engineering’s most important subjects is 


\S 


good evidence of the even better editorial job we’re out to do this year. 


‘The March issue has another outstanding “first” for Propuct ENGINEERING’s 
readers, too. It’s the 12-page special report on NEMA Motor Standards .. . 
the first simple, condensed, practical compilation of these important 
standards yet published. 


G a ...and exciting to look forward to 


And one date you want to be sure and make is with the coming June 
issue. At a time when every company is concerned with redesigning its 
products to sell successfully in a buyer’s market, this issue will be com- 
pletely devoted to “Designing for Lower Costs.” We are sure no subject 
could be more timely, or of wider interest to product-design engineers. 


And we’re sure, too, that no other magazine can cover this subject for 
the specific benefit of design engineers as well as Propuct ENGINEERING. 
If you want further details on the June issue, ask your Propuct 
ENGINEERING representative for them. It’s worth hearing more about! 


PRODU 
ENGI NEERING 


A McGraw-Hill Publication, McGraw-Hill Building, New York 18 ABC © ABP 


year’s issues of Propuct ENCINEERING? The reports on Experimental Stress —S—S 
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j : modern way to surface harden free-working steel. 

In only 1 to 4 hours it will give you an alloy-like 

case from .002” to .035" deep — a case so tough 

and ductile it will not chip or check. Because the 

surface comes out silver-clean, minimum finish 
grinding is required. 
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Low Carbon Steels 
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TWO ADVANCED PROCESSES 
FOR SURFACE HARDENING STEELS | 


© weer 
Tae oe eae $ 
"@ “Pon type of staintess é 


POMPANY -(NDIAN OROHAROD. Massacn 


gives stainless steels a wear 

and corrosion resistant surface with an average 

hardness of 1000 Vickers. Depth of case ranges 

from .005" to .015" depending on the type of steel. 

After Malcomizing you can finish grind or lap 

. maximum hardness is slightly below 
the surface. 


Metallurgical Sales Division of 


We'll be glad to send you a copy of the bulletin desoribing these two Chapman 
processes for lowcarbonand stainless steels. Just write for “Chapman Processes.” T e C apman Va we M g. Co. 


INDIAN ORCHARD, MASSACHUSETTS 







































Unsurpassed for its more familiar 
heavy duty uses for reinforcing, 
for partitions, shelving and other 
exposed or covered work, PEN- 
METAL EXPANDED METAL is now 
finding new applications in equip- 
ment and products where light 
weight, strength and beauty are 
desired. 





Machine guards, grilles, doors, 
panels, furniture, baskets, display 


new uses are constantly develop- 
ing. 

Available in large or small mesh, 
heavy or light gauge metal. Car- 
bon or stainless steel, copper, alu- 
minum and other metals. There 
may be a use for expanded metal 
in your plant or in your product, 
to save time, money or both. 


MACHINE GUARDS 


Cur EXPANDED MET- 
AL booklet shows many 
Present and may 
suggest profitable ones for 
you. May we mail a copy 
to you? 


uses, 


FURNITURE 


80th PENMETAL 
YEAR 


General Sales Offices: 205 East 42nd Street, New York 17, N. Y 


District Sales Offices 
Boston Philadelphia hicag 


Seattle 


New York 
Los Angeles Son Francis 
nf 








PENN Metat Company, Inc. 


racks, toys—literally hundreds of | 








MERCURY SWITCHES 





39 for a $1.00 


Thirty-nine circles grouped in progres- 
sive sizes from 1/16” to 1-3/8". In- 
crements in 64ths to 11/32”—32nds : 
to 3/4”—16ths to 1’—8ths to 1-3/8”. | 

The corners provide radii of 1-1/16”, 4 
1-3/16", 1-5/16” and 1-7/16" dia- : 
meters. ' 


The No 40 Circle Template is made 
of .030, matte finish, super quality 
cellulose nitrate sheet. Cutouts are 
precision milled with allowance for 
pencil point. Each circle size is clearly 
marked. All have center lines. Ac- 
tual size is 4” x 7-1/4". 


The Biggest Dollars Worth 
of Template you can buy! 


At your local dealer 
Catalog No. 49 available on request 


RAPIDESIGN, INC. 
P. O. Box 592, Glendale, Calif. 





~ POWREX — 


Engineered for Durability 





we (ed 

















Long life and ease of operation 
make POWREX switches 
ideal for designed-in service 
Complete range of designs 
and sizes up to 30 amperes 
Available from Stock 


MAIL THIS FORM TODAY! 
POWREX SWITCH CO 

34 Pleasant St., Watertown 72, Mass 
P : e 
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\, Small Motor Starting 


AH He : 


Switches 


Everywhere relied upon to give positive 
control of motors; especially suitable for oil burn- 
ers, refrigerators, motor-driven machinery and 


lighting loads. 


These switches have rugged, durable mechanisms 
built to perform with the sturdy integrity char- 
acteristic of Arrow-H & H Lines. Bakelite arc 
snuffers increase breaking capacity; kick-off re- 
lease mechanically starts the switch blades in 
motion and prevents sticking; extra-heavy blades 
and contact jaws increase current-carrying capacity. 


Different styles of mounting are supplied for a wide 
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range of machine-design requirements. Sep- 
arate switch units are available for installations in 


switch housings built into motor-driven machinery. 


No. 6808 (upper and lower right) is a double-pole 
switch for single phase motors; No. 7810 (upper 
and lower left) is 3-pole for 3-phase jobs. 7810 
combines greatly increased mechanical life with 


small size: — 4'" high, 2!" wide, 2!" deep over 
all. The line includes 3-way, 4-pole and 2-speed 
reversing switches. All have horsepower ratings. .. 
Everything you may need in this line will be found 


in Motor Control Catalog No. 10 — on request. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S.A. 





ACROSS-THE-LINE TYPE without overload protection 





@ Design engineers and maintenance 
men everywhere depend on Ajax Flex- 
ible Couplings to protect direct driven 
machines against unavoidable mis- 
alignment. Ajax rubber bushed, self- 
lubricating bronze bearings and steel 
drive studs provide positive resilient 
drive. Wide range of types, sizes and 
capacities. Write for catalog. 
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AJAX FLEXIBLE COUPLING CO. INC. © WESTFIELD, NEW YORK 





Also manufacturers of vibrating conveyors, screens and packers and Ajax-Shaler shakers 
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How long 








is a lifetime 








in Stainless Steel? 








We call Allegheny Metal ‘“‘the time-tested stainless steel’? because 
it’s the pioneer in America, but time hasn’t really tested it yet. 
Neither we nor anyone else knows how long stainless steel will last. 
The earliest installations of Allegheny Metal—made more than 20 
years ago—are just as bright, strong and resistant as when new. How 
can you defeat a metal that doesn’t wear out and can’t wear off? 
®@ More important, how and where can you use it to advantage, today? 


wend 2i7s5 


Complete technical and fabricating data—engineering help, too—yours for the asking. 


ALLEGHENY LUDLUM STEEL CORPORATION © 


Pittsburgh, Penna. . . . Offices in Principal Cities 
Allegheny Metal is stocked by all Jos. T. Ryerson & Son, inc., Warehouses 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your job. 


Does your advertising manager 


rate an invitation 


to the management table ? 


F YOU SHOULD ASK him, he'd probably say “yes.” And 
his reasoning might run something like this: 


Management’s first responsibility is to show a fair 
profit. This requires a relentless search for continued 
improvement in design, in purchasing, in production, 
research and cost-accounting. Each deserves its place 
at the management table. Yet none of these activities 
can actually create a dollar of profit, for the simple 
reason that you can’t produce anything at a profit — not 
unless you can also sell it. 


And that’s what makes the advertising manager’s job 
so important. 


His first responsibility is to see that your company’s 
products are made familiar (‘and desirable) to the 
greatest number of prospects, at the lowest possible 
cost. In fulfilling this responsibility, he sets a parallel 
course with the sales department, although his approach 
more closely resembles that of the assembly line 
technician. 





tv mail you one, 


For advertising, as he sees it, is simply the applica- 
tion of assembly line techniques to the manufacture of 
a sale. Just consider the five basic steps involved: 


1. Seeking out prospects 

2. Arousing their interest 

3. Creating a preference for your product 
4. Making a specific proposal 

5. Closing the order 


By mechanizing the first three of those steps, adver- 
tising increases manaygement’s chance to show a profit. 
It leaves your salesmen free to concentrate on the two 
jobs which they alone can do, and do best. 


And nowhere does this mechanizing process operate 
more efficiently than in the business press, where it 
reaches your best prospects at the lowest possible cost 

Perhaps that’s why so many smart advertising man- 
agers are partial to business paper advertising — and 


why more of them, incidentally, are getting to sit at 
the management table! 


PRODUC 


ay WE POTN 
UNG me ry 0) j 
OSI) 
is a member of The Associated Business Pape rs who have just 
published a book entitled, “Copy that C 
Next time you see your advertising manager, ask hi 
it to you. And if you'd like a co 


chs with readers.” 
to shou 


py of your own, we a7 be glad 
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¢ % This spindle bearing is standard equip- 
ment on large spindles designed by a 
world-famous builder of precision 





grinders. For extreme accuracy, for 
freedom from vibration, and for en- 
during precision, only sleeve bearings 
will do. Where other types of bearing 
retain their accuracy only for months, 
Bunting Spindle Bearings endure for 
years. Where other complex types re- 
quire a surgical standard of cleanliness 
and a watchmaker’s skill for replace- 
ment, the Bunting Sleeve Bearing re- 
quires only common-sense and the 
services of a good mechanic. 
The secret of this performance and 
long life lies in the film type of lubrica- 
tion. A properly designed and well 
£ lubricated sleeve bearing need not 
acknowledge any superior. No other 
bearing type possesses its simplicity, 
its ruggedness, its ability to deliver 
accurate work for many years. These 
attributes are possessed by the sleeve 
bearing. 
Bunting engineers are at your service 
whether your problem is a precision 
grinder spindle, an aircraft engine, an 
automobile engine, or something of 
more or of less exacting requirements. 
Bunting engineers utilize their exten- 
sive experience with bearings of all 
types in their work of designing 
Bunting Cast Bronze Sleeve Bearings. 
The Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Branches in 
Principal Cities. 
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An Engin have Noise 


for Designers who 
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Tue engineering staff of 
United States Rubber Com- 
pany have been extremely 
successful in controlling 
vibration and transmitted 
noise over a wide range of 
industrial applications. 
Maybe you have a problem 
these engineers could solve 
... maybe the answer has 
already been found by them 
and can be quickly appliec 
to your product, whether 
it’s big or small, in the 
blueprint or finished stage. 


“T’ll cancel your lease,’’ said the building owner 
to the operators of a storage battery company. 
Their high pressure pump was transmitting ex- 
treme vibration and noise throughout the build- 
ing. The trouble stopped when United States 
Rubber Company engineers insulated the rigid 
steel sub-base (holding both pump and motor 

total weight 3,562 lb.) from the building struc 
ture, by means of 6 engineered rubber mountings. 







MADE BY 


Top efficiency in a high speed grinder was not forthcoming until United States 


Rubber Company engineers insulated the 10,000 rpm motor from the grinder with 
4 cylindrical type U.S. engineered rubber mountings. Note how they cushion or 
float the motor from the grinder itself. Available for engineers, an invaluable 
book, “Absorbing Vibration, Noise and Impact.’’ United States Rubber Com- 
pany, 1230 Avenue of the Americas, New York 20, N. Y. 






UNITED STATES 
RUBBER COMPANY 
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When design demands maximum load capacity in 
limited space . . . plus top anti-friction performance 
- get results with MULTIROL SE Series full type 
roller bearings. MULTIROL SE Series bearings 
afford definite performance advantages over friction 
bound plain bearings. They increase machine effi- 
Be ciency with the kind of smooth precision operation 
H that requires less maintenance for longer machine 
i 





design anti-friction 
efficiency into out-moded |” 
plain bearing applications 


life — power requirements are less for MULTIROL 
bearing equipped machinery. SE Series construction 
is simplified . . . no loose or welded in roller retain- 
ing washers . . lubrication reservoir built in. 
Smaller radial bearing space with increased load 
capacity permits more compact and less expensive 
housing facilities, All add up to improved anti-friction 





: performance. Use with or without inner race in shaft 
4 sizes from *3” to 944”. Write for data now! 
bes 
Cc - “ “oy > 
' —~f- >. ‘ 4 f D>... 









In typical capstan applica- 
tion MULTIROL SE Series 
maximum capacity bearings 
fit the small space under the 
cable drum, yet accept large 
diameter shaft necessary to 
carry heavy overhung load. 
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On a rotary gear pump, the hea load capacity and 


5 


Use MULTIROL SE Series bear- 
ings on sheaves for maximum 
shaft diameter of’ pin and mini- 


comparatively small OD of SE Series MULTIROL Bear. 
ings permits use of larger shaft that resists deflection. 
Precision anti-friction requires less power imput. 


mum housing OD .. . increases 
load capacity. Lubrication with 
Alemite fittings need less care 
than oil bath with plain bearings. 


Interested in SE Series MULTIROL bearing 
advantages? Write today for your copy of Bull- 
etin SE-48. McGill Manufacturing Co., Inc. 
201 N. Campbell St., Valparaiso, Indiana 
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EXPLOSION- PROOF 


DUST-TIGHT * VAPOR-TIGHT * WEATHERPROOF 


SWITCHES 
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Ss 
FOR HAZARDOUS LOCATIONS 


NOW AVAILABLE 
From ESCO 





ESCO Type P Rotary Snap Switches, with their wide variety of rotor and 
contact combinations and unlimited possibilities for controlling compli- 
cated electrical circuits, are now available in explosion-proof cases. Instal- 
lation is made convenient by use of standard conduit connection — 3%" 


for Type 10H and |" for Type 30H. 


FEATURES 


















































* Explosion-proof * Weatherproof 
Vapor-tight * Dust-tight 
* Standard conduit connections * Aluminum housing screws 
* Base and panel mounting on cast iron base 
Maximum Maximum 
Cot. No. | Circuit Capacity Mounting Depth Amperes Volts 
10H-I-S | 4PST or DPDT Surface 5I/,"* 
10H-I-D | 8PST or 4PDT Surface “° # 125 a-c 
30H-I-S | 4PST or DPOT Surface 74" me 500 a-c 
30H-I-D | 8PST or 4PDT Surface 91/"* 250 d-c 
30H-II-S | 4PST or DPDT Panel 6%4"** - 500 a-c 
30H-II-D | 8PST or 4PDT Panel q" #8 250 d-c 
*Overall including knob. **Back of panel 
BASE AND MOUNTING DIMENSIONS 
Type Dio Mounting Specifications 
10H 3¥," Two lugs — 5/16" clearance holes 4!/." on center 
30H . Four holes tapped 5/16-18 on 3" x 3” centers 














WRITE FOR BULLETIN 


ELECTRO SWITCH 


fete) ite) 7 Wale), | 
193 BROAD ST., WEYMOUTH 88, MASS. 

















ELECTRICAL 
WIRING 


for 


Motor Driven 
Machines 


This 16-page article pro- 
vides invaluable, funda- 
mental information on 
power and control wiring 
details: design factors and 
installation requirements 
for efficient machine per- 
formance, trouble-free 
operation, and attractive 


appearance. 


Written expressly to serve 
us reference material for 
design engineers, the text is 
clear and concise. Helpful 
photographs, diagrams, and 
schematic drawings supple- 


ment the text. 


A few reprints of this arti- 
cle are available in booklet 
form at 25¢ each. Write to 
Reader Service Depart- 


ment. 


PRODUCT 
ENGINEERING 


330 W. 42Np STREET 
New York 18. N. Y. 
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Telechron Inc. A General Electric Affliate 


10 Union Street 
Ashland, Massachusetts 
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Please send me information on Telechron Synchronous Motors (max- 


imum torque: 2 pound inches at 1 rpm). My possible application is: 


Instruments 

Timers 

Electric Appliances 

Cost Recorders 
Advertising, display items 


Juke Boxes 
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OO Air Cond. & Heat’g Controls 

O Communications Equipment 
Other (please fill in) 
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VORRICANE/ 


ow violent? Where heading? How fast? 


Hurricane warnings that save so many 
lives on land and sea— where do they come 
from? From seismograph recorders, per- 
haps better known for their earthquake- 
locating power. These sensitive instruments, 
stationed all over the country and on 
Atlantic and Pacific island outposts, locate 
and plot the minute-by-minute movement 
of violent atmospheric disturbances ...and 
pen the vital data on tape. 

The heart of each of these life-savers is 
a Telechron Timing Motor... cnstantly, 
ai nstantly synchre MOUS No othe ! motorcould 
be trusted with the tremendous responsi- 
bility of feeding facts to the scientists who 
dedicate their time and talent to this most 
important work, 


Have you a timing problem? 


What variable factors do you want to 
control or record with split-second accu- 
racy? The chances are >that the correct 
applic ation of a standard Telechron Moto 
is the answer to your problem. A Telechron 
Application Engineer can quickly tell you. 
Consult him early in your planning and 
save time and trouble. In the meanwhile, 
fill in and mail the coupon below today for 
up-to-the-minute ——s_ 
facts about lele- Cc Sele 
chron Synchro- . € CC VON 


nous Motors. 









NAME__ 


COMPANY____ 


ADDRESS 





| . ZONE... STATE, 











UNIVERSAL JOINTS 


STRENGTH PLUS ECONOMY 






Stubby jaws, heat treated alloy steel and over- 
sized bearings guarantee maximum strength and 
extremely long life. Low original cost plus negligi- 
ble replacements produce a saving on every 
application. Large grease reservoir in center 
block 1!2” size and larger. For full details write 
Dept. A 





Makers of Atlas and 
Vulcan Universal Joints 








THE GRAY & PRIOR MACHINE CO., HARTFORD 5, CONN. 


nk Belt a ancis Port 





ws 
Ss Plastics WO 


warded to you promptly. 


THE HARTFORD STEEL BALL CO. 
HARTFORD, CONN | 
HICAGO OFFICE 


NEWARK N OFFICE EXPORT OFFICE NEW YORK 
MARKET 169 PHONE PENNSYLVANIA 6 2078 RANKLIN 19 
ainsse 
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THE COMMERCIAL SHEARING 
AND STAMPING COMPANY. 


YOUNGSTOWN - 1- OHIO : U.S.A 


SPECIFY 


: alliance motors 


for 
Small Load Jobs! gp i 


motor. Approx. 1/30 h.p 
v 


Fans Toys 1550 r.p.m. 
Business Machines Vending Machines 

Controls Radio & television 

Heating Appliances tuning 

Turntables Other appliances 


Mass production of small motors for mass 
markets at low cost—that's the job at Alliance! 
Alliance motors rated from less than 1/400 
h.p. on up to 1/25 h.p. are made semi-open, 
and fully enclosed. Some are uni-directional 
and others are reversible. Motors are designed 
for both continuous and intermittent duty loads. 
Covering a wide range of standard AC volt- 
ages and frequencies, Alliance offers motors 
of varied types with operating characteristics 
to fit the specific needs of small loads. Indi- 
vidual changes in design are available where 


quantity warrants. 
a3) 


Check these advantages! 
Low operating cost 

Low induced hum 

Low magnetic field 

Low first cost 

Cool running— quiet 
Flexible power range 
Slower controlled speeds 


MODELA A 
6-pole shaded pole 
motor. Approx. 1/30 h.p 
500 to 1050 r.p.m 


< MODEL MS 


2-pole shaded pole 


motor — full load h.p 
Long life -0021. Full load 2800 
r.p.m, 


Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY « ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 
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TRY this Low Cost Pump for: 








QUIET, EFFICIENT OPERATION 


The Sundstrand Model 5W pump incorporates 
the outstanding Rota-Roll principle and pump- 
ing members which are responsible for the quiet, 
efficient operation in over 1,500,000 pumps. 
Because the basic elements are common to many 
other Sundstrand hydraulic units, the cost of 


the 5W pump is low. 


e 
Try it on the following: 
Materials handling equipment, agricultural ma- 
chinery, industrial heating units, lift trucks, and 
similar equipment can be improved through the 
application of the Model 5W. 












“THESE FEATURES INSURE ITS QUIET, 
EFFICIENT PERFORMANCE 


Rota Roll \ 
—" ne PER 
Principle ——— I 
of pumping members K i wa 
promotes quiet opera- |. Sted SS, Wy Be 
. “¢ ‘ * THE 

tion, longer life because ; 

vv ne £3 TO 
smaller roller is keyed SMAL ed ee ROTOR 
to shaft and drives outer 
member at a speed 25% 
lower than motor speed. DRIVE 


Smooth, Uniform Flow at all Pressures 
because rotating roller and rotor are self-emptying, elimin- 
ating turbulence and other interference 
with smooth, uniform flow of oil. 





& SUNDSTRAND HYDRAULIC DIVISION | ; 


256 ELEVENTH STREET e 


Illustration shows the Model SW with porting arrangements 
that can be furnished. Two styles of flange mountings are shown 
and foot mounting bracket can be furnished (extra) if desired. 


Small and Compact (see illustration) will lend itself 


to and improve your product appearance. 


High Overall Efficiency at maximum continuous 


duty pressure. 


3 Standard Porting Arrangements. Another 
desirable feature of the Model 5W is its versatility in mount- 
ing and porting. The illustration above shows porting 
arrangements that can be furnished, making the pump 
adaptable to practically any piping requirements. 


Available in 7 Sizes Ranging from 4 to 


10 GPM. The Mode! sw is furnished in 7 different cap- 
acities ranging from 4 to 10 GPM at 1200 RPM. Capacities 
are determined by width of pumping members, and all 7 sizes 
of pumps with the same combination of porting and mount- 
ing arrangement have the same basic dimensions excepting 
overall length. The pump is suitable for 1200 PSI service 
and operation at speeds up to 1800 RPM. 


Low Cost because the basic elements of this efficient con- 
stant volume pump are common to many other Sundstrand 


hydraulic units. Sheave or pulley type drive pump can also 
be furnished. 


Additional 
Data | 


will be furnished on 





request. Write to- 
day, ask for P40. 
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ROCKFORD, ILLINOIS 


FUEL UNITS @ HYDRAULIC PUMPS @ TRANSMISSIONS @ FLUID MOTORS @ VALVES and CONTROLS 
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with GREENE MOULDING ASSEMBLIES 


Where your product design calls for grille work, louvres, 
decorative trim, etc., that mean plated castings or one-piece 
stampings, check the savings Greene UNI * FORM* Moulding 
Assemblies can make for you. Made by the economical Greene 
process of assembling low-cost mouldings and stampings, 
you'll find UNI * FORM Moulding Assemblies give you 

@ Lower cost per unit 


@ Economical repair or replacement 
@ High quality appearance 





If you use production quantities of parts Imperial takes erasures readily, with- 

Soul that can be made by this cost saving out damage. It gives sharp contrasting 
ee process, please send us details, blue prints prints of even the finest lines. Drawings 
ae and quantities required. No obligation on made on Imperial over fifty years ago 
Past FOR 1T' quotations, of course Sisal are still as good as ever, neither brittle 





nor opaque. 






Free Catalog of decorative moulding shapes. 


GI 
Greene Manufacturing Company Inc. i 


RACINE, WISCONSIN 





1028’ Douglas Avenué 








@ The renown of Imperial as the finest in 
@ Equal or greater strength Tracing Cloth goes back well over half a 
@ Reduced weight century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 


If you like a duller surface, for clear, 


TRACING CLOTH 
THAT DEFIES TIME 





IMPERIAL 
Cane 6 oe 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 











PROFESSIONAL SERVICES 














|. B. BARNARD, LL.B, ME. FAVREX DESIGNS 


Mechanical drafting achine ¢ design iz 
M 1 I anica al machinery, hew apparatu arge technica 
. ‘ ft Pater af? will handle complete development from simple 

PATENT ANALYSE ‘ INVESTIGATIONS fea to detailed drawings 
28 4 \ Offive Paris-France and Hasb k Heights, N. J 
ha ! A N. ¥ st 4-542s 2 1 mn Avenue Hast ick Heigt N J 


METCUT 
RESEARCH ASSOCIATES 





"Machining of Metals © Metallu 
( ar n Analysis of Machining 
Laboratory Testing f Machining Pre ties of 
Metals e¢ Cutting Fluids e Cutting. Tools 
st ee S Cincinnati 9, Oh Jefferson 7868 








H. JAY BOYCE HERMAN LEWIS GORDON 


Consulting Engineer Registered Patent Attorney 
Design Special Mot ae 
Product Testing. Product —esi pment Patent Investigations and Opinions 
Trouble Shooting ——— 
Production & Cost Problems Warner Building 
Wast ay D. C. 
P. O. Box #688 . Connecticut NAtional 249 





NEW YORK 
TESTING LABORATORIES, INC. 


CHEMICAL, MECHANICAL, ELECTRICAL 
METALLURGICAL ENGINEERS 

rhea CHEMISTS, PHYSICISTS, X 
r 8 ts of all Materials and Products 
Special Measurement 
and other. Consultants in 
Engineering and Design 

New York City 6, N. Y 





ot 











ROBERT E. BREISCH GEORGE H. KENDALL 
ENGINEERING Consulting Mechanical Engineer 


Cost Reduction St idles: Process or Product 





Rovistered Professional Engineer Red Existing Products for Greater Profit 
State of California Trouble Shooting Peas tion, Design, Cost Problems 
Mavline » & T Desizt Piping Design & La Specialist Automatic Machinery, Processes, Controls 
‘ plet Drafting Service Industrial PI! New Deve lopments, Patent ss Engines In westizati ions 
mies nt w Products & P — ss gir ois Studies 
saree ge axe ose aaa P.O. Box 72. (Es arien 5-1504 
Phone S. M. 4-4 Noreton Heights Der en, Connecticut 


TECH-DRAFTING SERVICE CO. 
DESIGNERS DRAFTSMEN 
SURPLUS & REGULAR DRAFTING 
DESIGN & DETAILING 
ALL BRANCHES ENGINEERING 
5 Beekman St Worth 4-5073 uN. 7. %. 8. ¥ 








LANCASTER 
THE CARLSON COMPANY ALLWINE & ROMMEL 











Spring Design Specialists REGISTERED PATENT ATTORNEYS 
Patent Practice before U. S. Patent Office. Validity 
MECHANICAL PRODUCT DEVELOPMENT 4 i Infring ement Investigations and Opinions. Book 
and form Evidence of Conceptior forwarded 
277 Broadwa New York 7, N. Y request 
Barclay 7-2552 Suite 4 8 th St. N.W., Washington 5, D. € 








CHARLES VESELY & 
ASSOCIATES, INC. 


Industrial Designers and Engineers 





Desig Consumers Pre ducts 
Engineering Commercial Equipmer 
Product Development Capital or Durable Good 
Office 
197-N. 123rd Street Wauwatosa 13, Wise 
Mem. ASME Mem. AIIE 
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SEARCHLIGHT SECTION 


EMPLOYMENT © BUSINESS ¢ OPPORTUNITIES 


UNDISPLAYED RATE 
( Not available for equipment advertising) 
$1.20 per line, minimum 4 lines. To figure ad- 
— payment, count 5 average words as a 
ne 

(See {| on Box Numbers.) 
INDIVIDUAL EMPLOYMENT WANTED undis- 
played advertising rate is one-half of above 
rate, payable in advance 
PROPOSALS $1.20 a line an insertion. 


INFORMATION 
BOX NUMBERS care publication New York, 
Chicago or San Francisco offices count as 1 
line additional in undisplayed advertisements 
DISCOUNT of 10% if full payment is made 
in advance for 
of undisplayed ads 


four consecutive insertions 


not including proposals 


DISPLAYED RATES 


The advertising rate is $8.75 per inch for 


all advertising appearing on other than a 
contract basis Contract rates quoted on 
request. 


AN ADVERTISING INCH is measured 7% inch 
vertically on one column, 3 columns—30 inches 
—to a page PE 


NEW ADVERTISEMENTS received by 10 P. M. April 15th will appear in the May issue, subject to limitations of space available 


© EQUIPMENT—USED or RESALE 














2: 


To 
EMPLOYERS 
who advertise 
for MEN: 

W wen cnere are many appli 


cants for a single position it fre- 
quently happens that the only let 
ters acknowledged are those of 
the most promising candidates. 
Others may not receive any indi- 
cation that their letters have 
even been received by a prespec 
tive employer much less given 
consideration. These men often 
become discouraged, will not re 
spond to future advertisements 
and sometimes question their bona 
fide character. 


Every advertisement printed in 
the Searchlight Section is duly 
authorized. 


It will help to keep our readers 


interested in this advertising if 
you will acknowledge every ap- 
plication received, even if you 


merely return the letters of un 
successful applicants with, “Po- 
sition filled, thank you” written 
or stamped on them. If you don’t 
care to reveal your identity, mail 
them in plain envelopes. 


We suggest this in a spirit of 
cooperation between employers 
and the men replying to Positions 
Vacant advertisements. 


~ 
“Put yourself in the 
other fellow’s place.” 
. 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 








REPLIES ( Bor 








SALARIED POSITIONS = $3,500-$25.000 If 
you are considering a new cor n 


No 1 a a) ‘ st you 
NEW YORK 0 " nd 18 | 
| CHICAGO! 520 Michigan Ave. (11) 
BAN FRANCISCO GR Post St 
| EMPLOYMENT SERVICES | 
| 
| 








} fers 1 WwW f he 
' ce ( ars | 
gar The pro- | 
| t s nd 
| ir = s and 
‘ s 1 
| py cted. Se i 6 
ja s. RW. Bixby, I Db Bu 
N72 
SALAR u I) PERSONNEL $3.000-$ Th 
nfi al se ce tablis! 1927 " 
ired to needs of high grade men w seek 
| ing ! nec ‘ under ¢ nditions eur 
rt f #7 oved full protectior to present | 
| position. Se nd name and address or for a 
tails. Personal consultation invited. Jira Thave 
Tennings, Dept. H, 241 Orange St, New Haver 
Conn 
POSITIONS WANTED 
PRODUCT ibaa oe oe weincipindl in. ! r with de | 
s at t sires resyc le n with | 
1 anufacturer of consu r Now 
’ ed. Technical a und ege, 8 
s experience ¢ appt r and 8 
1 rw 8 1 duct Er 
| 
PATENT ATTORNEY 44 seeks « 
aggressive company in mechanic 
18 years varied patent ex; 
preparations, pro yns, pa 
trial surveys, investigations, r 





Can set up new patent department if desired 
PW-7464, Product Er 


DRAFTSMAN or 


rear 


CHIEF 
zing and adn 
e engineering 
eraft fiel ds for 15 





SELLING OPPORTUNITY OFFERED 


JR, SALES E B.M.E Jan. ‘48, 1% 

yr. eng’r exy sales nded, seeks ¢ ection 
with future, prefer P : thin ake + pe 
N. Y¥. city but w or t ffers RA 84 
Produc hr neer 








The Very Best 
Gacilities Jor... 


| ata gare 


STAMPINGS 


IN SMALL . LorTrs 














DAYTON ROGERS 
Manufactiring Comy: any 











Minneapolis 7, Minn. 





ENGINEERS- 


Expanding Engineering Depart- 
ment of North American Avia- 
tion, Inc., needs qualified 


AERODYNAMICISTS 
THERMODYNAMICISTS 
STRESS ANALYSTS 
AIRCRAFT DESIGNERS 


and specialists in all phases of 
aircraft engineering, for work 
on military projects. Please in- 
clude summary of experience 
in reply. 


Engineering Personnel Office 


NORTH AMERICAN AVIATION, INC. 


Los Angeles Airport, 
Los Angeles 45, Calif. 








design engineer 
WEB PRESSES 


Nationally known printing equip 
ment manufacturer has excellent 
opportunity for qualified design 
engineer on web offset. The man 
selected should have had three 
to five years experience in design 
engineering on web presses; should 
have a college engineering degree 
or its equivalent. Salary in line 
with experience and ability. Write 
full qualifications and salary re- 
quirements 


P-834!1, I’ t Engineerin 
N. Michigan Ave., Chicago 1 








ENGINEERS 
DESIGN — TEST — EXPERIMENTAL 


f 2 cy 


engines has 
i nee 
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BACK PLATE 


RECIPE FOR A 


HANDLE 


CAN ee 


FIVE ZINC BASE DIE CASTINGS 


This Regina “Smoothcut” Model 300 can opener, 
manufactured to retail at $3.00, is a fast selling 
product of Regina Corporation, Rahway, N. J. Zinc 
base die castings contribute much to production SALES APPEAL, ECONOMY 


efficiency and product performance. 


The smooth, satiny outer surfaces of frame, handle 
STRENGTH. ACCURACY and lever castings make time-consuming finishing 
’ 


operations unnecessary; only the final dress coat- 


These precision parts incorporate unusual shapes. ing of enamel need be applied for an eye-appeal- 
intricate sections, dimensional accuracy and enough ing product. Sales appeal is packed, too, in the pub- 
rugged strength to stand up under the thoughtless lic’s acceptance of metal for strength and precision. 
abuse often encountered in domestic kitchens. It’s zinc for these qualities p/us durability. ant 





FOR INTERESTING NEW PRODUCTS, NEW INTEREST IN OLD 
PRODUCTS, INVESTIGATE ZINC BASE DIE CASTINGS 


mace ee ANACONDA SALES COMPANY 
: 25 BROADWAY, NEW YORK 4, N. Y. 
ee Subsidiary of Anaconda Copper Mining Co. 





COPPER’ ZINC*°LEADs SILVER? CADMIUM: BISMUTH* ARSENIC 
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invex oF Products Aduertised im mis issue 





MATERIALS 


Aluminum Alloys . 34, 59, 61, 368 


RN de hear cts cae einen 78, 318 
PR siacaxes . 8, 72, 243-244, 277, 347 
OE is eiccis ees reer ers me 
Carbon ..... 268 
Ceramics : <aidarara . 332 
Copper Alloys. .8. 72. 193, 243-244, 290, 364 
Wa Accs ea eNw atencdcans, Sa 
BOD vicksetscnweh cece 248 
Friction Materials ......... . 171 
Glass .. 344, 370 
Graphite ....... tth Cover, 24-25 
Jewel, Synthetics . 326 
Leather ........ se 291 
Magnesium Allovs . 251. 285 
Molybdenum Alloys 208 
Nickel Alloys . 2nd Cover. 18, 50 
ee 321 
Phospher Bronze ..... Sekennmusnratec, tae 


Plastics. .45. 60. 64, 
278, 281-282, 317 


Plastics, Laminated 


204, 230-231. 235, 263, 


..248, 271 
Resins ..... eee 


Rubber & Synthetics. ..6, 41, 204, 210. 234 


255, 334. 356 
Silicones . 


Stainless Steel. .18, 36-37. 162. 
288. 294. 307. 349, 353 


Steel. .20-21, 32A, 64A, 66. 68-69, 160, 162. 


208. 222 
re Rita totels 27 
. 188, 364 


STRUCTURAL PARTS 

220, 285, 320 
9, 77, 177, 331, 342, 364 
..276, 310, 315, 318, 320, 339 


ry ey 
195 


Zine . or 


GE i bh cde ech odcbeds 


Die Castings ... 


Forgings . 


Metal Powder Parts: ......0.000000.0008 272 
BE Wdatiwtindeacnnmmitceconmtinags 64B 
ere .20-21, 72 
ee eo ae 
Tubing ..30. 36-37. 63, 72, 191, 214. 236. 

250, 265. 269, 301, 305, 311, 320, 341 


Wire . 20-21, 36-37, 72, 294, 


347 


FINISHES 


Galvanizing 200 

Paints & Lacquer- 370 

Plating .. 160, 175, 188, 208 

SS ..160, 325 
MECHANICAL PARTS 

Balls . 190, 256, 360 


Bearings, Ball, Roller, and Needle... 19, 
27, 54. 62, 65. 80, 194, 196, 218, 246, 
249, 272, 302, 329, 344, 357 
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Bearings, Sleeve .............337, 343, 355 
ee ee 
BE an vanes dk exmaceaiek 10-11, 33, 255 
Bolts, Nuts, Serews and Rivets. 51, 55, 59. 
67. 75. 76, 165. 167, 185, 186, 200, 224, 
228, 237, 259. 266. 270, 283, 286, 292 
294, 303, 304, 318, 323, 324, 333. 
Blowers ..... . 198 
Brushes ; 370 
errr .10-11, 43, 206-207, 295, 299 
ECE ROE 18, 201. 360, 295, 302 
Re ae eee 270, 298, 316 
Counters abn Kea eee ee 17 
Couplings, Flexible ..... 176, 241, 295, 352 
Couplings, Hose & Tube 241 
Fngines . . 56-57, 169. 252. 260, 286. 308 
Fasteners ..51. 55. 59. 67. 75. 76. 165. 167, 
185. 186. 200. 224. 228. 237. 259, 266, 270 
283. 286. 292. 294. 303. 304. 318. 323 
324. 333 
Filters 74 
Gages & Instruments .. 216, 298. 335 
Gears ....22. 182. 246, 272. 284, 328, 329, 
330. 334. 338, 340 
Hose . 305 
Hydraulic & Pneumatic Equipment... 4, 
12-13, 189, 197, 272, 300. 309, 319, 336. 
361 
Joints .. .278. 308, 334, 360 
Lubricating Equipment .. 31 
SIE 5 s,::05)o oceans . .298, 335 
Packing, Gaskets, Seals. ..16, 24-25, 31, 47, 
19, 219, 291 
Plastic Machinery sands ienoc ae 
Pumps ..4. 12-13. 33, 169. 197, 211, 215 
248, 268, 276. 319, 336, 361 
Raisin wae Aces eeinisiecnciwwicesere 181, 184 
hb senirescbberiensuneahavixeans 298 
NS adds ab SA ties 182, 264, 270, 296 
Speed Reducers & Motor Reducers.. 33, 
287, 306. 308. 340 
Springs ... 32B, 52, 294, 330, 345 
Testing Equipment .. 227, 229, 335 
Thermostats . .32, 40, 316, 318 
Timers .. 202. 216. 274, 359 
lires 2o4 
Transmissions ind Cover, 22. 201. 287, 
324, 361 
Valves & Fittings ..4, 12-13, 173. 197. 205, 
211, 248. 319, 324, 328, 346. 361 
Vibration Dampers 270 
Washers 167, 270 
Wheels & Casters seseees . 190 
re 42, 50, 288, 330 


ELECTRICAL PARTS 


Assemblies ........ siearats 2 
Brakes .... a Te 
CED dias ccdedsas 2, 44, 70-71, 78, 260 
Controls & Control Equipment ..2, 28-29, 
35, 44, 70-71, 178-179, 267, 284, 293, 298, 
313-314, 350, 351, 358 
Electronic Equipment ; . .229, 233 
Generators scsn aoe 
Heating Units .. ........23, 199, 233, 276 


IN oo cnineedws ace 53, 202, 267 
Insulators . 217, 248, 335 
ee POET OPE 336 
Magnets . 180 
ee ee ree (ak weeneel 46, 169 
Motors. .3rd Cover, 14:15, 33, 156, 169, 187, 
198, 200, 211, 221, 242, 247, 253, 258, 261- 
262, 273, 275, 279-280, 284, 287, 289, 297, 
359, 3600 
Rectifiers. ie eead oes = cs oe 
Transformers . j ine wae 
Wire & Cable . 158, 366 


Wiring Accessories .......39, 256, 328, 366 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


58, 188, 209, 212-213, 320, 321, 350, 362 


FABRICATING METHODS AND 


N 
SERVICES 


Assembling .. 306, 334, 350, 362 
NE. Sc clevssiswesntwenehoedeeean 245 
Ns inicne scans cnieetenebbbases 312 
Extrading ...0..scsee0 34, 192, 254 
PE, civ s6wbsc-0 eae 
I i ivekicinscconcmianenennad 268, 350 
I Ca cccpiekcdecedanvedenene 302 
Molding ....45, 60, 64, 203, 230-231, 235 
263, 281, 282, 317, 350, 362 
Pressing $12, 327 
ND Gite ckscss 312 
Shearing ; 360 
IE bo s0860000.0% - .. 26, 304 
Stamping ....... 223, 268, 318, 350, 360 
ae 183, 257, 282 


ENGINEERING AND PRODUC- 
TION SERVICES 


26, 306, 344, 350, 362 


BOOKS 


254, 258, 278, 286, 292, 296, 304, 312 


TRANSPORTATION 


365 
















Hydrogen Sulfide, Sulphur Dioxide, Ammonia, Butane, Hydro- 
chloric and Sulphuric Acid fumes have no measurable effect 
on AMP Corrosion-Proofed Terminals. Where precision of 





operation must be maintained under corrosive conditions the 
AMP Corrosion Proofing Method has proven itself. 


AMP corrosion proofing prevents indefinitely any measurable 


increase of resistance of the terminal due to corrosion. 


AMP corrosion proofing actually increases the electrical conductivity of 
the connection. 


AMP corrosion proofing is self-healing, for it re-forms over 
any break or abrasion. 


AMP corrosion proofing has creeping properties which cover any exposed 
portion of the wire making a continuous metallic joint without interface, 
thereby assuring a continuous corrosion resistance for the entire connection. 


AMP corrosion proofing can be applied to any AMP copper 
terminal. Thus the PRE-INSULATED or uninsulated terminal 
installation can be AMP corrosion proofed. 


rless Terminals 
ate Corrosion Proofing 


JRROSION-PROOF 


‘belo TERMINALS 


PRE-INSULATED 


lin » ° 





Solderless Terminal 





Precision of operation requires uni- 
formity of terminations. AMP meets this 
requirement with the Certi-Crimp hand 
tool. A special ratchet device does not 
permit the tool to open once the crimp- 
ing operation is started until that oper- 
ation is complete — no chance tor 
error — the human element of chance 
and fatigue is eliminated. 


All items covered by Pats. or Pots. Pending 


4 AMP Tooling = “Precision Engineering Applied to the End of a Wire” 





A 2 AIRCRAFT-MARINE PRODUCTS Inc. 


1323 NORTH FOURTH STREET, HARRISBURG, PENNA. 





Sole Canadian Representative 


F. Manley & Sons, Ltd., Toronto 
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Abbott Ball Co. . 256 
Acme Steel Co. . 32 
Aircraft-Marine Products Co. 366 
Air Express Division, Railway Ex- 
press Agency 274 
Ajax Flexible Coupling Co........ 352 
Alan Wood Steel Co. (Permaclad). 288 
Allegheny Ludlum Steel - 353 
Alien Mie. Co. ........- .. 266 
Alliance Mfg. Co. ....... 360 
Allied Research Products, Inc. 180 
Allis-Chalmers Mfg. Co...... 33, 70-71 
Allis-Chalmers Mfg. Co., Tractor 
SE ES eee 260 


Aluminum Co. of America Fabri- 
cator 
Aluminum Co. of America Fast- 


ee ; 59 
American Brass Co. .......... 243-244 
American Felt Co. 47 
American Hard Rubber Co. ..... 204 
American Hot Dip Galvanizers 

Assn, . 290 
American Magnesium ‘Corp. 285 
American Metal Hose Branch, 

American Brass Co. .. 305 
American Nickeloid Co. 175 
American Roller Bearing Co. 246 
American Screw Co. .. 67, 75 
American Steel & Wire Co. 20-21 
Ampco Metal Inc. ....... ; 254 
Anaconda Sales Co. 364 
Anti-Corrosive Metal Products Co., 

Inc. 294 
Arkwright Finishing Co. : . 320 
Armco Steel Corp. . 160 
Armstrong Cork Co. (Gaskets, 

Packings & Seals) .... 49 
— -Hart & Hegeman Electric 
Atlantic Steel Co. .. . 320 
Auburn Button Works, Inc. 282 
Auto Engine Works .. 334 
Automotive & Aircraft Div., Amer. 

Cham & Cane Co., ine. .......... 328 
Babcock & Wilcox Tube Co. 269 
Baldwin Locomotive Works sc ae 
Bantam Bearings Div., Torrington 

Co. 

Barnes’ Co., “Wallace, ‘Div. Assoc. 
Spring Corp. : ereraaubars 2 
Beryllium Corp. .... ; .. 290 
Bethlehem Steel Corp. pres . 66 
Blackhawk Mfg. Co 12-13 
Blood Brothers Machine Co. ..... 334 
Bound Brook Oilless Bearing Co... 272 
Brady Products, Inc., F. E.. 336 
Bridgeport Brass Co. ... 72 
Briggs & Stratton Corp. 252 
Bristol Co. . ~. 303 
Brown & Sharpe Mfg. Co . 229 
Brown Instrument Co .. 267 
Bruning Co, Inc. Chas. 58 
Bundy Tubing Co. 265 
Bunting Brass & Bronze Co. 355 
Cambridge Wire Cloth Co. 330 
Camcar Products Co. 7 
Carnegie-Illinois Stee! Corp 68-69 
Carpenter Ste_l Co. 36-37 

Carpenter Steel Co., Alloy Tube 

Se 30 
Cash Valve Corp., A. W 248 
Central Screw Co. 67 
Century Electric Co 273 
Chace Co., W. M. 318 
Chain Belt Co. . 206-207 
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Chapman Valve Mfg. Co. .. 349 
Chase Brass & Copper Co., Inc. 347 
Chicago Rawhide Mfg. Co. 291 
Cincinnati Metalcrafts, Inc. 26 
Cleveland Cap Screw Co. 292 
Clifford Mfg. Co. .. 38 
Climax Molybdenum Co. 208 
Cold Metal Products Co. 232 
Colorado Fuel & Iron Corp., Wick- 
wire Spencer Steel Civ. 345 


Columbia Steel Co. ... 20-21, 68-69 
Commercial Shearing & Stamping 


Co. 3 
Consolidated Molded Products, Inc. 203 


Continental-Diamond Fibre Co.... 271 
Continental Rubber Works 234 
Continental Screw Co. 67, 185 
Corbin Screw Div. of Amer. Hard- 
ware Corp. ; 7 
Cramer Co., R. w. 274 
Crane Co. 173 
Crocker Wheeler Electric Mfp. 
Pree ‘ .. .279-280 
Cuyahoga Spring Co. 330 
Dayton Rogers Mfg. Co. 318 


Dayton Rubber Co. 
De Laval Steam Turbine Co 
Delco Products Div., 


255 
248, 308 
Gen Motors 


rea 253 
Dial Light Co. of Amer. 336 
Diamond Chain Co., Inc. 299 
Diefendorf Gear Corp. 328 
Doehler-Jarvis Corp 9 
Dow Chemical Co. .... . .2o1, 263 
Dow Corning Corp . 176 
Driver-Harris Corp. 233 
Durant Mfg. Co. 298 
DuPont de Nemours & Co., Ine., 

E. I., Neoprene 41 
DuPont de Nemours & Co., Inc., 

E. I., Plastics . 60 


Durez Plastics & Chemicals, Inc... 64 


Earle Gear & Machine Co. . 2 

Eastman Kodak Co., Industrial 209 

Elastic Stop Nut Corp. of America 51 

Elco Tool & Screw Corp.... 67 

Electric Auto-Lite Co. 158 

Electric Boat Co., Electro went 
ee eee 


Electric Specialty ce. .. ee 
Electric Wheel Co. ..... - 190 
Electro Dynamic Div., Electric 
ae pieatebadeak A 
Electro Switch Corp. . 358 
Elliott Mfg. Co. ..... 264 
Fafnir Bearing Co. . .. 249 
Fairbanks-Morse Co. 169 
Fasco Industries, Inc. 198 
Fawick Airflex Co. .. 201 
Federal Bearings Co., Inc. 65 
Federal Electric Products Co. 293 


Federal Mogul Corp, (Equipment) 343 
Fenwal, Inc .. 316 

Foote Bros Gear & Machine Corp. 22 
Ford Motor Co., Industrial & Ma- 


rine Sales Dept......... . 56-57 
Fulmer Co., C. Allen 272 
Fulton Sylphon Div. Robertshaw- 

Fulton Controls Co. 32 
Gear Grinding Machine Co. 302 


General American Transportation 
Corp., Plastic Div. 230-231 


ADVERTISERS INDEX 


General Controls Co. 328 
General Electric Co., Apparatus 
Dept. ....14-15, 23, 28-29, 35, 261-262 
General Electric Co., Appliance & 
Merchandise Dept. 39 
General Electric Co.. Silicones 
(Chemical Div.) 73 
General Industries Co. 247 
General Plate Co. 64B 
General Tire & Rubber Co. 264 
Gerity-Michigan Corp. oe Aae 
Gerotor May Corp. . 197 
Gibson Co., William D 52 
Globe. Steel Tubes Co. . 341 
Goodrich Chemica! Co., B. F. 
(Hycar) 6 
Grant Gear Works, Inc. .. 246 
Gray & Prior Machine Co. 360 
Gray Iron Founders’ Society Inc... 339 
Great Lakes Steel Div., National 
Steel Corp. 162 
Greene Mfg. Co., Inc 362 
Handy & Harman 245 
Hannifin Corp. . 300 
Hansen ens Co. 241 
Harper Co., H. M. 67 
Hartford Special Machinery Co... 330 
Hartford Steel Ball Co. 360 
Hassall Inc., John 200 
Haydon Mfg. Co. 216 
Heyman Mfg. Co. 256 
Holo-Krome Screw Corp. 224 
Hoover Ball & Bearing Co. 196 
Hoover Co.-Kingston Conley Div. 284 
Houghton & Co., E. F. . 16 
Howell Electric Motors Co. 242 
Hunt Machine Co., Rodney 298 
Hussey & Co., C. G. . 193 
Hyatt Bearings Div. Gen. Motors 
Corp. 54 
Imperial Pencil Tracing Cloth 362 
International Nickel Co., Inc. 
(Monel) 50 


International Nickel Co., Inc. 
(Nickel Alloy) Second Cover 
Interstate Mfg. Corp : 33 


Johnson Bronze Co. 337 
Tohnson Corp. 308 
Jones & Laughlin Steel Corp ae 


Keuffel & Esser Co 212-213 
Koh-I-Noor Pencil Co., Inc. 188 
Kohler Co. . 346 
Kopper Co., Inc., Plastics Div. 235 


Laminated Shim Co., Inc. (Ancor- 


lox) 286 
Lamson & Sessions Co. 67, 185 
Laplant-Choate Mfg. Co., Inc 4 
Lauson Co. 285 
Lebanon Steel Foundry Co 342 
Light Metals Corp 192 
Lincoln Electric Co 257 
Linde Air Products Co 326 
Linear Inc. 219 
Link-Belt Co. 10-11 
Lisle Corp. .. 180 
Locke, Inc. 332 
Logansport Machine Co., Inc 336 


367 





iy) 


, 
o~ - 
- a 








IM 














Aluminum does them all—but... 


Naturally, you don’t make pots and 
airplanes with the same alloy. 


To manufacture the products illus- 
trated above, a variety of alloys and tem- 
pers of aluminum are required—each 
suited to the specific requirements of the 
job. 

How about your product? Does it 
ully utilize a uminum’s advantages: 
fully util l 1 ges? 

A change in alloy or temper may 
enable you to improve your product by 
giving it: 

Increased strength... reduced 
weight... improved finish . .. great- 
er durability. 

Furthermore, by making a change 


in alloy or temper you may be able to 
reduce your manufacturing costs through: 
Lower material cost... fewer fab- 
ricating steps... lower rejection rate 
... lower finishing costs. 
Sometimes a minor change in prod- 
uct design—enabling use of a different 


alloy—will result in one or more of 
these benefits. 

So ask yourself if you're taking fullest 
advantage of aluminum’s remarkable 
versatility. If there’s any doubt, call in 
a Permanente Metals’ engineer and he'll 
give you the answer! 


Permanente Metals 


PRODUCERS OF 


kaiser Alu 


SOLD BY PERMANENTE PRODUCTS COMPANY 


, KAISER BUILDING, OAKLAND 12, CALIFORNIA . 





minum 


. . WITH OFFICES IN: 


Atlanta * Chicago * Cincinnati * Cleveland * Dallas * Detroit * Houston * Indianapolis * Kansas City * Los Angeles * Milwaukee 
Minneapolis * New York * Oakland * Philadelphia * Portland, Ore. * Salt Lake City * Seattle * Spokane * St. Louis * Wichita 
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A Pittshurch power-driven brush performing a washing & 


operation in the Steel Mill at Crown Cork & Seal Com- 


pany, In - Baltimore, VMarvland. SEAL 
~ ort « - = 


b- Boa 
a 


Pittsburgh’s ability to cope with difficult enough to remove all oil and foreign mat- 
brush problems solved a cleaning operation ter. . . soft enough not to impair surface 
for Crown Cork & Seal Company, Inc. Oil texture... tough enough to withstand the 
film collected on the steel during the rolling — wear. 

process and had to be thoroughly removed Whether your particular brush problem 
before the steel was annealed. is cleaning, roughing, finishing or polish- 
Pittsburgh's skilled engineers studied ing you can rely on the ingenuity of 
the problem then designed a “built-up” — Pittsburgh’s engineers to design a brush to 
brush roll of Tampico Sections. It was do the job right. And Pittsburgh brushes 
just the brush needed for the job... stiff will save you time and money! 


There’s a “Pittsburgh” Brush for Every Industrial Use! 


@ GLASS @ AUTOMOBILE @ TIRE and RETREADING 


@ STEEL @ RUBBER @ SHOE MANUFACTURING 
@ PLASTICS @ PAPER and REPAIRING 


In the complete Pittshurgh line are brushes of all representative. He will gladis 


ure work with vou in devel- 
pes, including * Perfect Balance” sections, wheels 
j , 


oping anv type of power-driven brushes to meet vour 


ind assemblies. Consult the Pittsburgh engineering particular finishing specifications 


Phone or write Pittsburgh Plate Glass Company, Brush Division, 
3221 Frederick Ave., Balumore —29, Maryland 


OWL Titi. BRUSHES 


G) BRUSHES - PAINT - GLASS - CHEMICALS - PLASTICS 
PITTSBURGH PLATE GLASS COMPANY 
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There is one best way to secure the slower speeds you 
et 
Master Geormotors . ists’ ema 'w keily 
ERE SS Ee Pe 
testing machine. See how he has used this Master Gear- 
motor to secure power right where he needs it . . . and 
ot exactly the right speed. How else could he have 
achieved such a compact, clean-cut, economical. design. 
And nowhere, but in the Master line of Gearmotors, 
could he have found power units that are so flexible, so 
easily adaptable and in such a wide range of sizes and 
types. They are available in any size, 125 HP and smaller 
. for all cycles, phases and frequencies . . . in open, 
splash proof, totally enclosed, fan cooled and explosion 
proof types . . . with Speedrangers (mechanical variable 
Increase the salability of your motor driven products 
. improve the economy,:safety and productivity of 
your plant equipment, with Master Gearmotors . . . the 
horsesense way to use horsepower, 
THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 
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GRAMIX helps Mercury Clutch 
eliminate power transmission problems 


v7 








When engineers of the Mercury Clutch 
Division, Automatic Steel Products, Inc., of Canton, 
Ohio, designed the amazing new Mercury Clutch, they 
chose Gramix to play an important role in its operation. 
The Mercury Clutch automatically controls the application of torque 
to a load, reducing starting-power demand and protecting the power plant 
from dangerous overload. In the Type “C”’ Mercury Clutch shown, two bronze 
Gramix bushings and an iron Gramix breather ring contribute to the efficiency 
of the unit. Scores of industries have improved mechanical efficiency and 
saved money by switching to Gramix bearings, bushings, seals, gears 
and other parts. Gramix parts can be made to close tolerance dimensions, 
eliminating the need for further costly machining. Gramix is porous and 
during manufacture is impregnated with lubrication that 
normally lasts the life to the part or machine for which it is 
designed. Our engineers will be glad to study your 
prints and make recommendations. 





